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Preface

This work is a case study of one community high school system with a
view to presenting an over-all economic evaluation of the vocational schocls
within that system., The study attempts to assess the economic benefits of
the vocational school to the individual graduate and 2o the local community,
and to compare these with the direct, indirect and opportunity costs of
raintaining the school. In order to accomplish this objective, the study
c;mpareé the system's regular high schools with its vocational high schools,
giving particular attention to the relative cost of the two types of education.

Much more detailed study is devoted to the vocational schools. A class
of studente at the vocational schools is traced through four years of training
and subsequert placement on jobs after gracuation.

The starting salaries of vocational school graduates are compared with
the starting salaries of theae hired directly from regular high school or at
the gate. Purther, for a sample of flrms within the mamufacturing sector,
the type of entry level job open to vocatiornel graduates is compared with
the type of job open to regular high schcol graduates. Finally, the actual
Job experience of a sample of vocational graduates ﬁuring the first eighteen
months after gmaduation, 1s presented in order to ascertain the extent to
which vocational training is utilized,

The study could never have been sccomplished without the complete
cooperation of the public school officials in Worcester, Massachusetts, I am
grateful to all of them for ctheir help, and especially to Dr, John Davis,
Superintendent of Schools; Mr. Walter lleanen, Director of Boys' Trade School;
and Miss Blanche Penn, Director of The David Hall Panning School for Girls.,

I wish to give special thanks to Professor Frederick Harbison and
Professor Richard Lester of Princeton University. The final form of this
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study benefited greatly from their critical evaluation of an earlier draft
and their continuing comments and suggestions.

All of the services of the Indusirial Relations Section at Prinmcetua
University were most generocusly put at my disposal by Professor Harbison,
ite Director. The secretarial staff of the Section could not-have been more
cooperative,

The author accepts responsibility for the final form of this study but
wishes to express gratitude for the assistunce of The Office of Education,
Department of Health, Education and Welfare. That office provided the funds

vhich mads possible the completion of this regesrch.

Arthur J, Coraszini




Chapter 1

INTRODUCTION

Vocational education prograns in the United States serve many functions

and yet, to date, no attempt has been made to assess quantitatively the

value of the vocacionsleiechnical school as 2n area resource. The economic

aspects of vocat{ nal education demard much closer examination snd szscssment

than they have heretofore received, since federal grants to states for the

expansion of vocationalstschnical education are made on the assumption that

growth of these public training centers will help minimize unemployment and

maximize sconomic growth within regions and for the country as a whole.

Such an examination and assczssment will be the central objective of this
study, The economic evaluation of one vocational-technical school system will
be carried out in a ooste-benefit framework, calculating the economic benefits

of the system to the individual graduate and to the community, and comparing

Py

these benafits with the total resource costs of masntaining the school,

What is meant by an economic cost or an economic benefit must be clarie

fied, and those variables which enter the evaluation on the cost or the benefit

side, clearly defined,

Resources conmitted to education are an investment in human capital,
The economic returns to this investment will be divided into three categories:
(1) measurable returns to the individual; (2) measurable returns to the
society at large; (3) none-measurable returns to the individual and to society,

These returns will be further divided into two sub=cacegories: a) direct,

b) externsl, The first category, measurable reiturns to the individual, are

those increases in life-time income attributable to the public investment in

education, These returho, calied private henefits, are measured by calculsiing
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the difference in lifetime income between those students completing a given
number of years of schooling and those completing one year1 in addition to
the given number, Thus the direct, measurable private benefit of completing
high school would be the additional lifetime in .me of the individual who
completes the tweifth school year as compared with one who completes only the
eleventh year, There could be an additional privatz Scaefit in choosing to
spend that year in a vocational school, This would be the increase in life-
time income which was the result of graduating from vocational schoci rather
than from regular high school.

Direct measurable returns to the scciety at large are worker productivity
gains which are refiected in increased personal income, Thus differential
lifetime incomes between groups of individuals completing different numbers of
years of education can be taken as a partial measure of both private and
socia)l benefits. The increased income is the direct, individual private
benefit, and reflects the direct social benefits of increased worker produce-
tivity,

Clearly, there could be gains in worker productivity which were the
result of extunded education, but which did not result in increased earnings.
This would be the case in any but a perfectly competitive world where the
marginal proeduct of labor must equal its wage. Further, there could be

increases in lifetime income without increases in 1ifetime earnings. Finally,

5

l¢ On the problem of measuring the marginal return to education see H. S.
Houthakker, "Education and Zucome," Review of Economics and Statistics,

XLI (Pebruary 1959), pp. 24-28; H., P, Miller, "Annual and Lifetime Incow2 in
Relation to Education," American Economic Review, L (December 1960),

pP. 962-86; W, L, Harson, "Total and Priyate Rates of Return on Investment in

Schooling," Journal of Political Economy, LXXI (April 1963), pp. 128=40,
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differences in lifetime income among individuals who have coupleted
different numbers of years of education, can be only partially explained
by these differences in extent of edu&a&ion.z

Some private and social returns involve explicit financial payment;

others do not, Some benefits are internal to a particular decision maker;

~ others are external to a particular decisicn maker or group of decision

makers.3 Many private and aociai benefits wiiich are external to any partice-
ular decision maker are virtually non-measuratle. For example, external
benefits of education such as better management employee relations or ine
creased political awareness are not easily measurabie, Whether or not the
external benefit is measurable, its essential feature is that it cannot be
quantitatively apportioned tc an individual or to any subegroup of individuals
within the community,

There are certain external benefits which can bz estimated, as, for
1us£ance, the possible effect of added years of education on the unempioyment
rate. To the extent that an extra year cf education reduced unemployment and
generated increased income, it would decrease the costs of total welfare and
unemployment compensation and, on the income side, increase the total tax
take, PFurther, reductions in the cost of crime prevention might be counted
as an exterinl social benefit of the added elucation, assuming that direct

welfare benefits decrease if unemploymeut is reduced and that people are

L

2. For a complete discussicn of these issues see B. A. Welsbrod, "Preventing
Bigh School Dropouts", in R, Dorfman (ed.), Measuring Benefitse of Government
Investments (Washington, D.C.: The Brookings Institution, 1965), p. 117.

3. See ibid, and also Weisbrod, External Benefits of Public Education: An

Econcmic /:alysis, (Princeton, New Jersey: Industrial Relations Section,
Princeton University, 1964.)

.
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uwore law-abiding when they are employed, To be sure, the savings in actual
monies spent on social services are but a measure of the economic benefits
accruing to the comunity as a whole; there is no implication that the totzi
increment in social welfare can be measurad by these cost gavings or in-
creases in tax take, In any case, these external social benefits, as we
have described them, must scmehow be weighed in any over-all evaluation of
a particular investment in education,

It has been indicated that the economic returns to the investment in
educaticn divide themselves into private snd social returns, called private
and social benefits, These benefits have been classified into direct or
internal benefits, and external bemefits, Direct benefits were seen to be
measurable, It was claimed that some external benefits are, for all practical
purposes, immeasurable, while others are measurable,

Obviously, the aforementioned categories of economic returns must be
measured against the costs of the investment, Economic costs will be taken
o mean those resources, human and non~human, expended in the production of
8 given good or service, and the economic value of those resources will be
meagured in a standard mometary unit of account, Thus, computing the total
resource costs of the vocational or any other educations} program will mean
computing the economic value of all resources expended in the production of
the public good,

For the purposes of this evaluation, costs, like benefits, will be
divided into three main categories: 1) measurable private cnsts; 2) measure
able social costs; 3) non-measurable private and social costs. Measurable
private and social costs will be further divided into three sub~-catcgories:

a) direct, b) implicit, c) opportunity.4

4s A full analysis of measurable private and social costs can be found in
T. Schultz, "Capital Formation by Education," Journal of Political Econo
Vol. LXVIII (1960), p. 575; F. Machlup, The Production and Distribution of

Knowl in the United States, (Princetor New Jersey: Princeton University
Press, 1962), p. 100, == !

ERIC
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Direct, measurable private costs are thoge current expenditures which

~ are incurred by and chargeable to the individual student, Such items as
clothing and school supplies constitute the bulk of such expenditures, There
are no measurable, implicit private costs. There are, however, private op-
portunity costs which are measurable, 1In thia situation, measurable oppor-
tunity costs are the foregone earnings of students who choose to continue
education rather than enter the labor market. They are estimated by calcu-
lating what such a student would have earned during the relevant time period,
had he chosen to seek employment,

Direct, measurable social costs are those current and capital expendi-
turer which are incurred by the public authorities in the running of the
school system, Teachers® salaries, books and equipment, maintenance of
buildings and school yatdé are the most important of these direct cost items,

Implicit social costs include tax losses suffered by the community be-
cauge of its investment in school facilities, as well as depreciation charges
on school buildings, gtounds and equipment, Though these capital charges can
be readily estimated, they are usually omitted by public authorities calcue
lating the annual amount of the public investment; with the results that
total resource costs are seriously underestimated. Social opportunity costs
are those costs which are the result of allocating public funds in 2 given
manner rather than in another more nearly socially optimal way, Obviocusly,
unless one can calculate the difference in social welfare between the two
situations, no empirical measure of sosial opportunity costs can be made,

Perhaps the best way of 11llustrating the concept of social opportunity
costs is to distinguish between these costs and private opportunity costs,
For the 1nd£v1dua;, the opportunity costs in choosing the vocationel training

program are, in part, the measured foregone earnings already discussed, For
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our purposes, these foregone earnings are the@same as those of any other youth
of high school age who chooses to remain in school, The other possible
private opportunity costs which could result from choosing the vocational
program would be/the total lo@seg in lifetime income su¥fered by the 1nd1-
vidusl who chose this program rather than auy other high school program,

In part, the social opportunity cdéta would be these same income losses,
aggregated for all individuals and counted as fncome losses to the society,
In the discussion of benefits, it was stated that, with qualificatioms,
income gains measured productivity gains, Now, in a similar manner and with
similar qualifications, income losses measure productivity losses. In
addition to these productivity losses, social opportunity costs would inciude
all of the necessitated increases in welfare payments or crime prévention
costs or decreases in tax take, which the society would suffer as a result
of having allocated its funds in this manner.

Before the discussion of ways of comparing the costs and benefits
described, an externalitys which involvee both costs and returns, must be
considereds This externality differs fundamentally from the concept of
external benefit previously discussed and 1s directly related to the geo=
graphic mobility of people,

The actual movement of people into or out of a given community affects
the composition of the human capital living within that community, Moreover,
the ﬁovemeht out of the community also affects the composition of the human

ﬁgepital in the surrounding communities.

5. See B, A. Weisbrod, Fxternal Benefits of Public Education: An_Economic

Agglyaia. pp. 40-68.

ER&C
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If a given community has a high percentage of people with iow levels
of educational attaioment, by encouraging out-migration it can impose social
costs on the surrounding communities, For example, if it is assumed that
high school dropouts are more likely than high school ggaduaﬁ:ea to be in-
volved in crime or to become poverty cases s a community could save the wel-
fare and crime prevention costs by encouraging oute-nigration of these indi-

e "2

viduals, To be sure, the process would result in the imposition of th.se
costs on the surrcunding communities,

On the other hand, a community may lose people with high levels of
educational attaimment through the same migratory movement, Indeed, it is
possible that a community which expends lawge amounts of public funds on
education will actually increase the probabllity of its graduates' migrsting,
as a result of the wider job opportunities and jurther desire for education
which a superior public school gystem prowotes, Moreover, because of this
geographic mobility, the same number of years of different kinds of education
may make very different contributions to a particular region's economic growth,
Regular high schools may graduate large numbers of students who migrate out
of the area for college and eventual employment, Thus the local area could
lose much of its investment in people, On the other hsnd, a vocational high
school could gear its program to graduating people who would be trainad to
work in local industey anﬁ who would remain in the local region,

Insofar as the vocational high school arrested worker mobility, whatever

gains iiie region enjoyed from this program would be achieved at the expense

of other regions, Rather than external Penefits, these gains could more
appropriately be termed intra-regional transfers, In practice, the forms

of this grantein-aid program could be diverse,
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If a group of firws were to set up local induatry-speci£1c6 training
programs they, as a group, could capture the benefits of productivity
increases in the work force, Ordinarily, because no one firm could capture
the benefite of training in an occupation which was are; == or industry=-
specific, the trainee would have to bear the costs of his on=the-job traine
ing in the form of lower wages, In this situation, the wocational school
provides public money for the occupational training while the student bears
only opportunity costs in the form of his foregone earnings. The firms in-
volved bear no direct costs, However, by structuring what would be gemeral
treining into area =~ and industry-specific training, the firms do gain from
increases in worker productivity,

The local firms could make the vocational training area industry-specific
in a number of ways, For example, they might indicate the particular kinds of
metals the vocational school should use ‘or imstructional materials in shop
worke They could offer school instructors summer jobs in their firms in order
to familiarize them with local shop practices, In some instances general
training in the school could be accompanied by industry~specific training on
the site of possible eventual employment,

The echools could also make a conscious attempt to place graduates in
firms located within the community, In other words, in addition to offering
firms a graduate with industry-specific skills, the school could make a

positive effort to induce such a graduate to seck local employment. If a

6, For a complete analysis of the relationship between general training,

firn-specific training and industry-specific training, as well as a discue-

sion of the relationship between schooling and on=the=job training, see G,

Becker, "Investment in Human Capital: A Theoretical Analysis," The Journal

of Political Economy Supplement: October 1962, Vol, LXX, Mo. 5, Part 2;

Jo Mincer, "Onethe«Job Training: Costs, Returns, and Some Implications,"
1e_Journal of Poiitical Eco Suppl ¢ October 1962, Vol., LXX, No, 5,
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school's employment officere adopted such & policy they could indeed influence
the placement of graduates,

Yet another way in which the vocational school could act as a regional
grant-in-aid to industry would ba to function as an ineergeneracional retraining
center, If, for exampla, a new fiim established itself i.ﬁ a rural area, a
vocational school might seek to enroll the sons of farmers and farm workers,
The establishment of a permanent vocational high school would be fundamentally
different from a short-run retraining program for the rural unemployed. The
vocational school would be secking to establish a permanen’: alternmative to the
traditicnal career choices of the children of a particular group of workers,

From the discussion it 1s evident that direct private and social benefits,
weasured by income facraments, can be celculated, However, exterral private
and social benefits are, at best, only partially estimable, If we comsider
costs, we sece that direct private and eocial coste can be estimated. Further,
implicit social o< vts and some private opportunity costs are also measurable.
On the other hand, some private opportunity costs and most social epportunity
costs camuot be quantitatively estimsted, Finally, there are intra-regional
transfers which can be estimated and must be considered in any overrall program
evaluation,

Therefore, in order to evaluate the vocational program, this regional
study will begﬁ.n with a description ef ﬂﬁe program, then attempt t¢ measure
direct and fmplicit private and social costs, setting these costs against
direct private and social benefits. The tesulting cost-hanefit ratio will
yield a first approximation fo an over-all evaluation of the vocational
progran, An attempt will thes be made to consider soms of the externziities
and intrs~vegional transfers which affect the benefit stream, The last step
will be to consider the opportunity costs which must be added to the other
ensts of the program bufore final evaluation is made,
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The cost date of the "Horceoﬁer, Haﬁhachuisett‘:s high school system will
be uand, The respwt:iva | tot:a). rgmrée bases for both the regular high
schools and the vocational high schools will be compared as will the private

and social benefit streams for the t‘ioo‘“‘;ty‘atm. An attempt will be made to
| set up the c\ondttloﬁn which would have to be met if the rates of return to
the two high vchool syutems were to be equal. In the £irst approximations
the assumption will be that life-time income streams computed from mational
census data are applicable to the Worcester commnity, When consideration is
given to external soclal benefits and to intraeregional transfers, data cole

‘lected from the school system of the city of Worcester will be employed,




Chapter 11
THE XNSTITUTIONAL SETTING

The Worcester High Schcol System Vocational
Education in the State of Massachusetis and in the City of Worcester

Latroduction

The purpose of this Chapter is to describe the institutional setting in
the city of Worcester, where the central-cost-benefit smalysis of vocationsl
education was made; to reveal, in some detail, the nature of .he programs for
full-tive vocational stwdents; and to compare the vocational schools first
with the regular high school system and thon with the state-wide vocational
school system,

Since the emphasis in this comparative cost and benefit study will be
primarily on vocational and regular high schools, evening programs for the
worker seeking to upgrade hh» skills wiil be dealt with only in so far as
they serve to illustrate the wide range of activities undertaken by some

vocational schools,

Consideratior of the full-time vocational program for high school
graduates is also re]l.evant to thls study. The programs are administered by
the vocational schools, and while they might be designated as Junior College
programs, the term is not ot:_gtctly accurate and so they will de referred to

simply as thirteenth and fourteenth grade programs.

- The High School System in Worcester
In Sepcember of 1963, there wsre four regular public high schools in
Worcester, accommodating 5, 7\_‘56*7‘ pupils in grades ten through twelve. All of

these pupils were residents of the city,

7. This statistic was taken from office records of the Worcester Public
School system. Unless ctherwise uoted, all Jdata presented in this chapter
is taken frowm office records of either the regular high schools or the
vocational schools,
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There were also two vocational schools <= Worcester Boys' Trade School
and the David Hall Fanning School For Girls, to be referred to in the
ensuing statistical tables simply as Boys' Trade and Girls' Trade, and in
the text as Soys' Vocational High School and Girls' Vocational High School,
Together, these two schcools had a total enrollment of 973 pupils in grades
nine through twelve, Fhe student bodywas drawn from the entire Standard
Metropolitan Statistical Area of Greater Worcester, The percentage distri-
bution of enrollees for the 1963-64 school year is shown in Table 1.

The Superintendent of Schools in Worcester had no jurisdiction over the
running of the vocational schools; they were administered separately from the
regular schools, euch having its own Director, Despite this scparate adminis-
tration, the schools were necessarily related in a number of ways. Actually,
the vocational schocls drew approximately 66,2% of their high school pupils
from the city of Worcester, so that, in affect, the vocational schools weve
competing with the vegular high schools for scudents because the individual's
choice of school had to te made at the ninth grade level.

In Sepsembez‘of 1963 a prospective student of regular high schocl had
four possidvle choices: Oumnefce High, the Covmerciczl school, offering
psograms in business educaticn; Classical High, the college preparatory
school; North High and South High, both schools providiag for students who
had not decided on business, vocational or college preparatory programs. A
fifth high school, newly built but not then operating, planned to offer all

programs except the vocational.

The regular high schools in Worcester are under completely local
controls The vocational schools, although also under local control, have
close ties with the State Department of Education, There are several reascns




wl3e

Table 1

Geographic Distvibution of Students “nroiled at
Worcester Boys' Trade® and
David Hall Fanning School for Girls.

Boyg' Trade Girls'Trade

Students Residing Outside the City of
Worcester but in the Standcrd

Hatropolitan Statistical Area 287 162
Students Rasiding in Worcester 1A 305 .
Total Students’ | 87 467
Percent Out of Town 32,84% 34.69%
Parcent Worcester = | 67.16% 65.31%

Source:  School records of Worcester Boys' Trade.

a. This tabulation did not separate those students who attended the Girls'
or Boys' Trade from those who attended post=high school 13th or l4th
grade,

b, These t%tall,gathﬁmd during the 1962 school year, differ slightly from
totals presented later in this report, The latter totals are based on
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for this close associatiovn, chief among them being the fact that federal
monies are sent to the states under provisions of federal law supporting
vocational ediucstion, The Vocation Division of the State Department of
Education t:ikes this money, adds state funds to it, and pays the local schools
a percentage of the expenses incurred in conducting training programs, Another
division of the Stats Department of Education performs the same function for
regular high schools but with an important difference. Whereas the regular
high schools receive their funde in the form of a general grant for expenses
incurred, the vocational school receives money only for support of those
training programs for which the federal legislation specifies support shall be
given, As a result, the Worcester vocational schools do not offer any training
programs for which they would not receive federal and state.financial help.
Their programs are rc¢ally only a small part of a larger state-wide program of
training, This can best be seen if the state-wide program and the Worcester

program are juxtaposed,

The Vocational Program in the State as g Whole

Vocational education in the Commonwealth of Massachusetts is under the
general control of the Division of Vocational Edugaﬁion‘of the State Departe
ment of Educatioﬁ. Tﬁe’total program includes day courses, evening programs,
full and part-time programs, In 1962-63 total emrcliment in all fulletinme
programs was 19,422,% of this number, only 1,082 were in technical programs

vhich required a high school diploma for entrance, and about 1200 were in

”lm

3,

3,

*forc of the Spacitl cbmmtasion Relative to improving

and mtandins !ducatioml Facilities in the Commonwealth, Hon, K, Harrington,
Chairman, ‘House lh.‘ 4300 (Jum 1965) )5 Pe 260. An sute statistics are taken
from this report.
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cooperative programs which begin in the eleventh or twelfth grade; the
remainder were in four year programs which begin at the ninth grade level,
During this same 1962-63 school year, 52,592 people werc enrolled in evening
programs, Table 2 is a summary of the distribution of these day and evening

student enrollments, classified by occuputional fields,

Table 2

State-wide Enxollments in Day and Evening Vocational
Education Programs, 196263

Izaining Programs Day Enrollment  Eveni ._Enrollment
Industrial occupatioas 14,478 9,983
Technical occuputions 634 932
Practical nursing and health 752 224
Agriculture 1,137 294

| Home economics 2,019 , 39,641
Distributive occupaticus 402 1,518
Totals 19,422 82,592

Source: Quality Education for Massachusetts, An Iavestment in the Common-
wealth, Pinal Report of the Special Commigsion Relative to Improving
. and Extending Educational Pacilities in the Commonwealth, Hon, K.
Harrington, Chairman, House No, 4300 (June 1965), p. Zicl.

The industrial occupation programs in the state were by far the most
important of the full-time day training programs, Inspection of Table 2
reveale that 14,478 students, or about 75% of the total day emrollment, were
involved in such programs, These programs are rimarily in the skilled
trades, They were offered in 54 day industrial schools for boys, in the

~industrial departments of seven Boston high schools, and in six industrial
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schools for girls, The boys' industrial schools operated independently from
the regular public high cchools and offered a total of 29 different training
pregrams, The maximum eniollment in these schools was 1,265 students, the
minioum 19 students, and the median 142 students. Auto repair was the most
frequent traiaing program offering, with 45 of the 54 achpols including it in
their progranm,

The day industrial schools for girls enrolled 962 students in 1962-63
and like the boys' schools, they operated independently from the public high
schools. Most enrollments were in beauty culture, food trades and needle
trades.

In 1962-63 there were 14 boys' industri:l schools which were also training
industrial technicians, 634 students, the total enrollment, could choose from
among ten different program offerings. Elecironics was the faverite selection
of these students, with 208, or about 53%, enrolled in the program,

There were 12 day 1ndustrial schools offering four programs for the train-
1mg of practical nurses, dental assistants, medical assistants and surgical
technicians, respecttvely. Of the total enrollment of 752 students, 611 were
enrolled in practical nuratng.

Agricultural training ptograms were offered in five agricultural high
schoois and 1n the agrieultural deparemencs of 14 raegular high schoonls, The

Eive agriculrural schools enrolled 720 students and the regular high schools,

417 <= a state-wide 2ota1 of 1,137,

There were 740 ctudenta enrolled in independent household arts schools.
Anoeher 1,279 were enrolled in the household arts department of regular high
schools,

"\‘Fingiiy, theré'weie 402 students =~ 370 of whom ware‘higb school seniors -«
enrolled in dietributive education prograns which wer: offered in 19 high
achocls and wers primarily concerned with retail selling,




The Worcester vocational program was an important part of this state-

wide venture, as the following detailed account will illustrate.

The Vocational Program in Worcester

In September; 1959, the Worcester Boys' Vocational High Scheol had a
total enrollment of 980, (The Giris' Vocatiomal High School enrollment for
1959 was not available.) 1In September of 1964 the Boys' School had an enroll-
ment of 631 while the Girls' School had an enrollment of 342, The Boys'
Vocational High had experienced a 35% decline in total enrollment, to be
explained by reference to the enrollment figures for the Worcester Industrial
Technical Institute. These reveal that total enrollment for th: combined
Boys'® Vocattcnal,ﬂlgh and Worcester Industrial Technical Instituteg declined
only 12% =« from 980 in 1959 to 865 1n 1964.1° The decline in Boys' Vocational
High enrollments 1is actually a shift in the age distribution ¢f those choosing
training programs. With the introduction of WITI in 1960, more people were
induced to seek training after having graduated from high school, Faced by
a2 facility constraint, school authorities nonetheless chose to allow the
enrcllment of WITI to increase and thereby decreased the number of spaces
avallable for high school vocational students,

| At Boys' Vocational High, 631 pupils were enrolled in 1i reparate train-

ing programs and at Girls' Vocational 342 had enrolled in eight separate

.

9. Ehe'ﬂbrcebter Industrial Technical Institute mﬁll be referred to lLience-
fcath as WITI, The Institute is actuallythe 13th and l4th grade technical
schocl for those students who already have high school diplomas,

10, Por the five y-~ar perfod 1959-64 total enrollments for Boys' Trade and
WITI combined were: 1959-60, <€0; 1960-61, ©50; 196162, 941: 1962-63, 927;
1963-64, 865,
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training programs. In Table 3 we havo listed the 1) courscs offered in the
Boys' Vocational High and the enrollments in each over a five=year period.

Table 3
rollments - Bove' Trade 195964

Iraiping Programs 1959-60 _1960-61  1961-62  1962-63  1963-64
Auto Repairs 140 120 122 109 86
Cabinet Making n 62 56 42 49
Carpentry 88 77 61 58 63
Rlectrical Shop 137 124 101 81 68
Machine Shop 248 219 207 191 165
Painting & Decorating 52 51 49 48 35
Pai:tern Making 39 27 3l 24 23
Plumbing | 50 47 46 31 37
Printing 64 52 57 45 4t
Sheet Metal 36 33 . 34 25 26
Welding 51 148 43 43 35
Totals - %0 840 807 697 631

Source: Office records Worcester Boys' Trade,

(It 4s clesr from ‘l'able 3 that total enrollments in each of the trade
coumu have declined mtkedly since 1959, In 1962-63 school officials
mllwad a policy of counl:tng as mén‘br..ta of Boys' Vocational High all WITI
studmtl who were enrolled 1n these 11 trads courses, There 102 such students

aad it ﬁa pouible ta separate t:hem autiaticauy fm the high school crade

oeadanu. ﬁmver, u: was not: poutble to diucwar fmn school ofﬂcula or
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from data provided whether this policy was used in 1960-62, It is certain,

in any case, that the 1959<60 enrollment figure is for a year prior to the
opening of WITI, Approximately 100 pupils in eaca of the years 1960-61 and
1961-62 could have beer counted as Boys' Vocaticnal iligh students because they
were enrolled in the 11 trade courses rather than in the four technical
courses. In such a case, the enrollment ghift from vocational high school

to post high school was not as gradual as first indicated,)

Auto repair, machine shop and electrical shop bave been by far the most
popular of the trade offerings. In 1959-60, 54% of the total Trade School
enrollment was concentrated in these three courses, In 1963-64, these same
three offerings accounted for about 50% of school enrollment

The Girls' Vocational High School does not bresk its emrollment figures
down into specific trade courses. It does divide its total enrollmeant into
Trade, Household Arts, Dey Practical Nursing, Bvening Practical Nursing, Even=
ing Practical Arts. The Trade division has within it courses in the needle
trades, beauty culture, food trades and printing, Household Arts is a program
of sewing, cooking and gemeral housekeeping. Evening Practical Arts is a
rather loose assortment of courses and programs in a varieiy of areas ranging
from needlecraft to Christmas decorating, There are courses designed for
people who hope to interest themselves in one or wore domsstic hobbies, Total
enrollment in each program area over a three year period is included in Table
b

The Bvening Practical Nursing program was completely dropped in
September 1963, Enroliments in the Trade and Raucghold Arts programs remained

Qlmost frozen over the three-yesr pericd., However, there was & noticeable

increess in enrvliments in the Day Practical Nursing Program, Its enrolliments
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Table 4
Enroliments ~= Girls' Trade 1961-64

196162 196263 196364

Trade 244 257 254
Household Arts 88 89 e8

Sub Total 332 346 342
Day Practical Nursing 86 122 120
Evening Practical Nursing 78 48 —
Evening Practical Arts 1125 1237 1099

Totals 1621 1753 1461

-

Source: Office vecords, David Hall Fanoing School for Girls.

jumped from 86 in 1961=62 to 122 in 1962-63 and then remained ut that level in
196364, It is not possible to tell from the du:a whether the corrasponding
drop in Bvening Practical Nursing enroliments from 78 in 1961-62 to 48 in
1962«63 and then to zexo in 196364 wae the result of a policy decision to
change one or more evaning offerings tc dey offerings. Evening programs,
which do not result in degrees, and the Practical Nursing course, which is in
part techaical and in come cases raquiror a high school diploma for entrance,
will not be included in references to Girls' Vocational High School but will
be treated separately,
The Boys' Vocational School strongly urges all prospactive irade students
to sesk entrance to\ the school at the end of the eighth grade. Students re-
/ siding in Worcester are selected on the basis of achievement and aptitude

test' results and their academic record in the school last attended, Students
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residing out of town must fulfill the same re¢quirements and are admitted as
long as there is room for them without crowding out local pupils., The State
asks that no pupil with an IQ Yelow 90 be adgitted,’though the school may
make exceptions in gpecial circumstances,

Each person gntering the schwol is allowed to select the trade area
which interests him, Since students are requested to transfer to the voca«
tional school at the ninth grade level, the fmplication is that a fourteen-
year=-older's career preferonce determines his type of job training. The
school does permit an individual to try another trade area if at the end of
six months, in the judgment of the instructor, he has not made satisfactory
progress in the srea of his first choice,

But, given the young age of those muking a choice it sppears that the
school counselor is necessarily very important in determiniang who chooses the
vocational school,

Students enrolling in & given trade course in the ninth grade fb{}aw a
carefully laid-cut four-year program, The first year of such a program in-
volves the individual in shop work and a related shop-oriented curriculum of
& necessarily slementary nature, He then proceeds to successively more com-
plex shop projects and advanced shop-related classrcom work. Basic academic
courses are provided concurrently.

The high eéaea ¢2 capital equipmant necessary for advanced training
leads to some difficult problahs. Vhereas the ninth grade student is &asily
lcdounndatld, the eleventh and twelfth graders sust share much more iimited
faciliéieu. For example since tha school finds it relatively easy to provide
every niuth grade pupil with his own set of type, the ninth grader learning

the printing trade would spend most of his shop time setting up type by hand,
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On the other hand, the twelfth grader must spend time operating a linotype
wachine, but the school cannot provide a machine for each student, and hence
the students must share the one or two machines available,

In addition to their regular course work, the students provide several
important economic services in the form of maintenance work within the achool,
The interior of the school has been repainted by students inthespainting and
decorating program, Its main administrative offices were modernized and en-
l.ufgad by students in the carpentry and electricity programs, The machime
shop 1s regulisrly serviced by the other trade shops. ; For example, a broken
machine part would be replaced by the combined efforts of pattern makers,
welders sand machinists,

In some cases citizens coatract with individual trade work shops in the
school wherec work performed by the students may vary from manufacture of a set
of chairs to rebuilding an automobile engine, The citizen is charged a mere
10% abova the cost of materiasls.

These various activities augment th: students' total training program and
glve the ingtructional staff additional informstion with which to rate the
students' trade abilities. Formal grades and informal reports are transmitted
to t;ha gptdgx;cn officer, who 1s actuslly a typec of employment officer, He
generall_y agé:id. one day per wesk out of the school office in search of
current @gioymnt ‘opp‘om:uniciel in che local labor market. He then sends
gtsémte‘u’ ’t’o pmqpectﬁe euployera for the customary job interview and
- etteupts o keep | trzck of the results of such interviews, recording the

 placement of all graduates, The system of job placement is not formalized,

however, and there can be seversl alternative methods of placemeant,
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Employers report that their contacts are more often with the shop instruc~
tor than with the guidinéa officer, Calls to the school for prospective
employees can bs dirscted to any of the several school officials or teachers
who come in contact with gtudents who may meet the employers' requirements, In
addition, many of the teachers vpend summers in the employ of local firms,

Some are former shop workers who have become school instructors, In any case,
individusl firws are likely to have personal contacts within the school and
rely on these contacts rather than on any formal placement system,

The Girls' Vocational High School is organized and administered along
the same lines as the Boys' Vocationul, and admission requirements are the same,
The four year program is comprised of trade work, trade-rsiasted class work and
regular acadenic work., There is a greater amount of progren shifting at the
Girls' Vocational, largely because the hairstyling program i3 a Favorite. But
state law specifies that all trainees in this program be at iwas: sixteen years
of age, with the result that many girls enroll in the school at the ninth grade
level and transfer from other trade programs to the hairstyling program when
they reach their sixteenth birthday,

The_qtudgﬁtl at the Girls' Vocational High are also required to offer
their services to the school, They operate their own cafetsria, where all
cooking and serving of mesls 4c dons by students enrolled in the househoid arts
and bedéptogr&mo. Likewise, students in the dressmsking department contract
with local citizens for the making of cl\oehea.

The moot 1uportnne difference in thm operations of the two schools lies in
the upu'ate methoda of guidance and job placement, Whereas the Boys® Vacational
officially bas a fuil-time esployment officer in the person of the guldance
director, the Girle' Vocational divides the guidsnce and placement Juties among
the heads of depcrtments, The informal contacts betwsen shop teachers and eme
ployerbvvhiehsttao;zn,ﬁhc;nwyl' Vocational becrme, in the Girls' Vocational, the

idgitimnti process of cnpldycr contact,
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T‘te Worcutw Imduserul Technical Inlu.tute had a total enrollment of
230 puptu in Sipl.mber of a.%vz. The anroumnt in September of 1963 was
234» pupillc, l'or tho rellon uph‘luaﬂ above, t:ha ochool could not supply total
anrollmnc ﬂgurn fo: elu ﬁrﬂ: chrae yma of ito opcratton.

Tlu 234 puptln anrolled 1n WI‘!I in Septnber of 1963 chose from among 15
t:m:l.ni.ng progum a!torod. These included 11 proxzram offeced to the vocational
M.sh nchool u:udmeu and four udd:ltloml program open only to WITI pupils,

’l.‘ha trunmg pmgrms offmrad and tha numbero enrol ied in cach one are shown

£or: cho 1952*&‘»3 and 1963-64; sclvaol ma'a in 'l'abse 5 below,

- Table 5
!m-ollmnta e zml 1962-&&
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In all, the 11 trade courses had an enrollment of 102 in 1962-63 and 113
in 1963-64; that is 44% of those enrolled as WITI students in 1962-63 were in
one of the 11 trade courses offered high school students and ia 1963-64, 487%
of all WITI students were in ““ese trade courses,

The most popular of the training programs at WITI was drafting. %Shis is
evident from inspection of Table 5, There were 60 students enrolled in this
course in 196364, twice the number enrciled in electronics, th: next most
popular offering,

The selaction of students follows the szme basic procedures alresdy oute
lined for Boys' Vocational and Girle’ Vozational Migh Schools.

Imta which describes the genersl geographic distribution of the student
body at WITI has already been prusented, In addition, it is of some interest
to kv from vhat high sctioois they have graduated. Scme approximate answe:r
can be: gained by referriag to a sauwple of 74 of the 90 students who graduated
from WITI in 1964, The sample reveals that 5,4% of them were previous gradue-
ates of Boys' Vocational High School. Graduates of the regular high schools in
Worcesti:er azcounted for 32,4%; graduates of the Catholic high schoo.s accounted
for 20.2%; and graduates from regular high schools outside the city accounted
for 42%. We cannot identify the high schoel programs of this 42% but we can
identify the original programs of the 32,4% who atteaded Worcester high
schools. 6.7% from the college preparatory program,23% from the general program
and 2,7% from the commercial program comprisze the total 22,4%.

Having entered the school, the student is exposed to the same kind of
traiuning program as that of the vocational high school, with one important

differencst WITI students do not take any stirictly academic work and there-

fore they complete their training in two years.
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The students' contribution to the work performed for the school == school
renovations or shop repairs == is tho same as that of the vocationsl high school
students. Their progress is recorded and iransmitted to the school guidance
dizactor, and ptoeedurec for job placemm; folmo. In wost cases, emnloyers
who hi.u vocational htah nchool ctudenta also hire WITY students. Except for
thie graduates of the drafting progrm, little distinction is ade by school
officials between WITI gradustes &nd vocatiaul. high school graduates,

T’ﬁi"n‘,' in its essentials for the present study, describes the vocationsl
training program in Worcester, Magsachusetts, What are the coets of this

training program relative to the costs of regular high school education? It

is to a consideration of this vital question that we turn in the next chapter,
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Chapter 111
THE COSTS

The Total Direct and Implicit Costs for Worcester Boys' Trade,
WITI, David Hall Fanning School for Girls,
The Regular High Schools.
The Sources of Cost Differences,

Introduction

The first step in an empirical evaluation of the Worcester vocatioanal
education programs is to calculate the cost of the city's invescment in its
entire high school educational system, This calculation wilil involve com-
puting the investment in WITI, the thirteenth and fourteenth grade technical
school, as well as the investment in the thirteenth and fourteenth grade
Practicai ifursing program, conducted at the Cirls® Vocational High School.

The purpose of the evaluation is to messure the total private direct and
the total public direct and implicit allocation of resourccs to the community
high Qchool system; in order tc ascertain whether vocational high school
education is relatively more expensive than regular high school education,
Shou1§ it appear relatively amcre expensive, the answers to three further
questions will be sought. Pirst, how many units of regular high school edu-
cation eduld be bought for ome unit of vocational high school education?
Second, what are the speciftc raasona for the cost differences in the two
systems of edueatt@n3 Third, what 1s the cost of high school-level training
relative to post high school training? To answer this last question the costs
of the WTTI program will be computed and then compared with the costs of high
cchool vneational programs,

The esttma:es in thia scudy*uill not ie@!ude nrivate or public opportunity

coshs* chese u&ll be reoerved fbr another part of the study., We begin here ~

ultb public direct costs, ;
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vblic Direct Costs

During the 1963+64 school year the total amount expended, on current
account, for the education of public school children in Worcester was
$15, 206,550, approximately one third of the city's total budget for the same
fiscal year. Of this total $2,608,222 went to support the four regular high
schools and $1,024,953, the two vocational schools,

Over the five-year period of 1959-64, direct public expenditures, on
current account, for the four regular high schuols, grew from zpproximately
$1,900,000 to approximately $2,600,000, This represents an approximate 37%
increase in the expenditure level. During this same five-year period, ex-
penditures for the Boys' Vocatioral High School graw by about 25%; expendi-
tures at Girls' Vocational zrew by a corresponding 25%.

As mentioned in tha preceding chapter, there are several problems connected
with the study of tae enrollment data of both Boys' and Girls' Vocational High
and, since per pupil costs sre being calcr.lated, these problems carry over
into the present chapter. The total currem. cost figures for Boys' Vocational
are a'racording of the monies expended in support of 1073 pupils in grades aine
thvdugh twelve, and 113 pupils in grades thirteen and fourteen =- the latter
pupile being aceually'ﬁamberl of WITI, though counted by school officials as
aembers of the high achool because they had chosen courses which were offered
in the‘ntnth through twelfth grade curriculume They must then be charged a
per pupil cost equal to that of the high‘cchool students and that total must
be subtrncted from the Boys‘ Vocationsal bill, Further, the separation of WITI
costs £rum.noys' Vbcacional costs was not efficiently accompliahed by veca-
tional school authoritieo, in fiscal 1964, items which amounted to 21,3% of

ehe eetal qua' Vbeatloaal expenditurao, on current account, were completely

cmitted 1n the HITI expenditure sheet,
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The Giris’ Vocational High School preeents proiisms of a similar nature,
There were 20 pupils in the hairdresaing training program who already held
high school diplomas and whom school suthorities did pot separate from the
rest of the high school group. The assumption will bs made that the same amount
of money 1s spent on every pupil who attends fhe echool and the costs of
educating this group of hairdressers will be subtracted from the total cost
of running the Girls' Vocational High. Similarly, the costs of the thirteenth
and fourteenth grade practical nursing programs were separately recorded by
achool authorities. It is possible that the method of separation was scmewhat
arbitrary, but the school's estimates of costs will have to be taken as the
best approximations to the actual costs.

In computing per pupil costs, the aim 15 t~ arrive at a measure of the
relative costs of regular and vocational high school training and beyond this,
the total amount of community resources committed to vocational training. The
vocational high schools are organized on 4 ninth through twelfth grade basis;
the regular high schools, oénra tenth through twelfth grade basis. In order
to arrive at some measure of the total amount of resources committed to voca~
tional training, ¢he vocaciuonal program must be considered a four-year effort.
To compute per pupﬂ costs, total four-year encollment is divided by total
fovc~year costs, ﬁtmever, 'i.n otdér td 1illustrate just what part of these total
costs mpport tem:h tbrough twelfth 3raders ’ the coscs of educating these
pupi.l.s must be aeparated from l:he costs of educating the ninth graders.
| It must be assumed that: t:he veeat 1ona1 lchool sponds as much, per pupil en-
‘tolled, on t.he ni.nth grade pupils, as it does on the tenth through twelfth
gradero. If n:l.nth grade education 13 accually somewhat cbeaper, the result
wil.l be an underest;imation of the eoat:s of e:!ucat:lng vocational atudenta in

‘grade- ten ehrough twelve. |

EKC

Aruitoxt provided by Eic:
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With these necessary calculations made, Tsble 6 records the total and
per pupil current costs for the 1963-64 school year,
E Table 6
Current Costs for Boys' Trade, Girls' Trade and the
Regular High Schools in Worcester
~ 8chool Tear 1963-64
Total Carrent Coat Total
ﬂ Pupilse Per Pupil Current
: Enrolled Enrolled Costs
%’ Worcester High Schools
| Grades 10 - 12 5,756 $452,00 $2,608,228
: ° Boys' Trade Crades | |
a Grades 10 « 12 | 497 9654450 479,170
E Buys®' Trade
L Grade 9 134 96450 129,243
Gixls' Trade |
Grades 10 - 12 242 793,00 192,143
: Girls' Trade
| Grade 9 100 793,00 19,300
E ) LY L)
|  Totals 6,729 S $3,488,084
Sources :ehoo% racords of Worcester High Schools, Boys' and Girls' Trade
S '
.. Total enrollment in grsdes ten through twelve for the Soys' and Giric' .
Vocational Schools, combined, was 739, This figure was about 11% of the total :
§

high school enrollment, However, while the vocational high schools held 11%
of the total high school surollment, 20% of the total allocation of funds to .
the mix'e high school system went to support vocational education, Obviously,

the current cost estimates indicate that high schocl vocational education is
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indeed expensive, relative to regular high gchool education., These estimates
concern only pubiic divect costs; public implici: costs must ultimately be
added, Meanwhile, the current cost estimates for WITI and the Practical
Nursing Program are presented as the initial step in a comparison of the rela-
tive costs of training at tiie high school and post high school levels,
Earlier, it was mentioned that school suthoritics had not adequately

recorded all of the costs of operating WITI. For example, no charge was
entered for janitors’ services because the Boys' Vocational accounts included
che cost of janitors, and these same janitors serviced both Boys' Vocational
and WITI, If a per pupil cost of janitors services is computed, some part of
the cost of these shared services can be apportioned to WITI, When the same
is done for each of the items omitted from the WITI cost sheat, the total coct
to ﬁ!!l of services received from Boys' Vocation is $35,282 for 1963-64,
Including this figurse in the computation of per pupil costs, it is found that
the current cost per pupii enrolled in the four technical courses, for the
1963-64 school year, was $1093, The total current cost, them, wae $132,327
for the same year. These two figures apply only to the four technical courses
with a total enrollment of 121, The other 113 WITI students, enrolled in one
of the eleven trade courses, are considered to have been trained at a cost
of $964.50 per pupil, the same cost as that for the high school trade student,
The tot&l current cost for ﬁtaiuing the total WITI class of 113 trade coudrse
student§7and 121 tedhnichﬂ course students is reached by adding the costs for
each part of the program,

 The current costs of the Practical Nursing Program are computed directly

fiam.d@ta éompiled by‘ﬁéhool authorities, The current costs of this program

differ markedly from the current costs of all other vocational programs, The
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figure of $457 per pupil ie almost identical with that of regular high school

costs, The reasons for the marked diffarences in cost will be dealt with later

in this chapter, Table 7 presents a sumsry of enrolliments, per pupil costs
and total costs on current account, for WITI and for the Practical Mursing
Program at Girls' Vocational High,

Table 7

0urtent Cmt:a for WITI and Practical Nursing Program at Girls' Trade
8chool Year 196364

Total Pupils Current Costs Per Totsl Qure-

Enrolled Pupil Enrolied rent Costs
WITI ~ 4 Techunical
Progrems 121 $ 1093 $ 132,327
WITI - 11 Trude ,
Programs 113 964 108,988
Total WITY - 234 vnves $ 241,315
1
Practical Kursing at
Girls' Trade - 120 $ 457 $ 54,867

Source: Office Records: of WITI and Girls' Trade.
1 Cogt

To these astimates of curvent costs implicit public costs must now be

added, The analysis is based on the work of T, Schultzumcl 8 chhlup.lz

Pollowing 'rs#hul.t:, in computing wouparative per pupil costs, yearly outlays
for new plants and equipment bave been omitted. Ths per pupil costs deal only

- mmm

1l. Ibigo, Iﬂtl‘ﬂﬂhﬁt“ﬂ Po 6,
12 m. , Introduction P, 6.
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with cuzvent account items, This 1s done {n order vo avoid wide varistions in
per pupil costs which would be dus solely to the large capital outlays which
occur only at infrequent iutervals, However, inplicit rent and capital charges
and & proparty tax loss estirwate can be added to these per pupil items,
Schultx estimates the implicit rent on buildings, grounds and equipment
a3 8% of the book value of this phycical property. His estimate assumes 1o
depreciation or obsolescence on land but 2% per annum on buildings and improve-
ments and 10% per anmum on the value of equipment, Furt:iur, 15% of the value
of physical property is attributed to land, 15% is attributed to equipment and
70% to buildings and improvements, The interest rate is assumsd to be 5.1%;
thus for $100 of assets:
Interest charge 5.1% .  § 510
Depreciation and Ohsolescence
a) Buildings and Improvements
0% % 2% w § 1,40
b) Equipment 10% x 15% = 1,30

$8,00 = 3%

In the present estimate, the Schults 5.1% futersst charge per aznum will
be applied to the full fair market value of physical property. The 2% per
annum dcprecution rate on bnil‘dingl will be MIntuinod. This depreciation
rate will be apﬂied to fr.he ‘utmataﬂ replacement costs of school buildings,
chl.&cmtu costs will he computed by uu.ng the average per pupil cost for new
school buﬂdinsl erected during t:ha 1963-64 fiacal year, The 10% straight line
dapucution method using the mj_s_gggg cont:a of oquipmcnt is employed to

calculau an obsolncauce charge.

e
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Replacement costs for new buildings and equipment are used becsuse school
inventory sheets cannot be utiliszed in estimaving depreciation charges, The
schools vecorded all purchases of equipment in current dollars at the time of
purchase, Morsover, the buildings are not new and the currently assessed
valuation of them is an estimate for structures 30 or more yeare old, The
Schultx estimate of a 50-year life span for buildings was based on & nation-
vide sample of school buildings and vapresented an average expocted life span
for the natfonal stock of school buildings. Since the opecific situation of
Worcester is being deslt with, the bes: procedure appears to be to estimate the )
replacement costs of the school buildings under consideration, then to assign
8 50-year expectud life span to these iypothetical new school buildiuge and
depreciate them at a rate of Z% per annum. The estimste of replacement costs
is based on a sample of new schools constructad in the state of Massachusetts
during the 196364 fiscal year, Costs per pupil were cwmputed for subesamples
of vocationsl high schools and regular high schools., The average per pupil
cost for new equipuent and the average per pupil cost for new buildings was
next computed, These per pupil costs wers then related to the size of the
Worcastsr vocational and regular mgh school enrollments in order to arrive
at the final actimate.

The depreciation charge is Mgher than it would be if the 2% per annum
rats had heen applied to the H.oted book value of school buildings in Worcester.
Bowver, the 2% rats assumes a Se-year life span, certainly much longer than
the expocted life span of the curreat buildings. ‘

Pinally, the vocatiomil sciicol calculation will employ different weights,
67% of total value betug at\‘.z'i‘mted tu bulldings, 25% to equipment and 8% to
landa. mr ’(!10\. of assets tho vocational school calculation takes this form:
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Interest Charge 5.1% = §5,10

Depre~iation and Obsolaescence (using
replacement coste)

4) Buildings and Improvements

67% x 2% = 1,34 ‘
b) Equipment g
10% x 25% - 2,50
::;4: = 8,94%

Por the regular high schonls, the chargs of 8% is maintained, with the only
change being the use of replacemants costs for dapraciation charge estimates.
Property tax losses are computed by applying the present Worcester
property tax xate, in full vslue terms, to the full fair market value of
school buildingy and grounds., This full market valus is computed by the |
city, which uses proceduras of the Massachusetts State Department of Corporae ‘
ticns and Taxation, The Worcester property tax rate in 1954 was §53 per
thousand, (Note that if encugh of a city's taxable property is tax-exeupt,
this computation would over-estimate tax losses because inclusion of this
property would, to some extent, reduce the tax rate for a gilven level of ex-
penditures,) Por the school ard fiscsl year 1963-64, our computations yield
the following rewults: | ‘

Table 8
Total Implicit: Rent and Tax Exemption Costs for Worcester High
Schools, Boys' Trade, Girls' Trade.
Worcester |
High Schools  Boys' Trade  Girls' Trade  Totul Trade
Implicit Rent $ 341,870 $ 142,925 $ 50,646 $ 203,571
Cost of Tax S . *
‘B:q@pcaona | 121,000 _”10£§96 25,175 95,771

. i
et E

Sources: ' 1) City of Worcoster, Office of the Assessor.
~ 2) Office Records, Vocitionsl and regular High Schools,
3) Mass, State Departmant of Bducation = Department of School
Building Assisvance.

PAFullText Provided by ERIC . ! 3 ) ' " . 7 T T -
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The costs listed 3z Table 8 ave total costs for each school or group of
schools considered, Thus the implicit rent caarge ¥ $36i,870 is the total
for all fsue high schools, The Boys' Vocutional cosis include WITI, The
Givis' Vocational costs include the Practical Wuvsing 'programs, Therefore,

' ‘& per pupil cost will be computed in every case and the. respective school
- enrollments will ba used to apportion thess costs, It is assumed that every
individual attending fulletice dsy school in grades nine through fourteen
shares in these costs, We do not include MUTA enrollces or eveuing school

Gtwdmt;. In Table 9, below, the results of tiwse calculations are vecorded,

Table 9

Total and Per Pupil Implicit Rent and Tax Exemption Costs for
 Worcester High Schools, Boys' Trade, Girls' Trade,
- WITI; Practical Mursing

\ | Worcester High Schools

| Wg_ Logt_Per Pypil
Implicit Rent $ 341,870 $ 59,50
Tox Exemptions 121,900 1400

Boys' Trade School

- Total Costs Total Cost Total Cost Cost
msx.m. 10=12th Grade __s.._s:m_. Per Pupil
mpncu Rent ezz,ooo ‘ $ 62,000  § 38,500 8165
_um - 10,850 40,000 19,000 81
Girls' Trade School
! Total Costs Total Cost Total Cost Cost
: th Gxede  10-12¢h Grade 13 & 14th Grade FPer Pupil
Swplicit Rent  § 13,000  $ 31,400 $ 15,600 $ 130,00
Tax uxmctm 5,480 13,300 6,450 5450

Sources: 1) City of Hotcnew, Office of the Assessor
2) om« Records, Vocationsl and Regular High Schools
. 3) Mass. State Mpc. of lldmue:lqn, Dept, of School Building
o M.i‘tmta o “ |

= S |
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The per pupil implicit rent charge in the regular high schools was
$59.50 per pupil, The tax exemption cost was $21 per pupil., These costs
were considerably lower than the per pupil costs for the vocational aschools,
The Boys* Voéatioml High 8chool had an implicit rent charge which totalled
$165 per pupil and a tax exemption cost of §81 per pupil, The implicit rent
charge was moﬁc than 250% of the regular high school charge and the tax ex-
emption cost almost four times that of the regular high schools. Imp:.lcit
rent at the Girls' Vocational High School was $130 per pupil and the tax ex-
soption charge $54.50 per pupil, Juet as in the case of Boys' Vocational,
implicit costs at Girls' Vocational were considerably more than those at the
regular high schools,

This method of ailocating implicit costs points out an important problem,
In estimating replacament costs, only the number of pupils enrolled in the
ninth through fourteunth grades could be used, This was necessary in so
far as n&w schools arve designed to accommodate a core of daytime students,
The Worcester Vocational High Schools were not established as MDTA training
@autera, and vhile fuller utilization of existing facilities lowers the
capital charge to each tunctibu, the existence of the core daytime student
body is pfabubly A necessary conditfon for the MDTA and evening programs,

" 'The estimates of implicit conti complate the task of calculating public

‘direct and fmplicit costs for those Worcester schcols being studied, Direct

ﬁﬁfivéﬁe'cocei‘iumiin to be completed, A summary table of calculations to

‘this point follows,
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Table 10

Total Public Per Pupil Costs -- Regular Bigh Schools,
Boys' Trade, Girls' Trade, WITI,
Practical Rursing at Girls' Trade School Year 1963-64

Praccical
Regular High Boys' Trade Girls' Trade Nursing
School Cost Per Cosgt Cost WITI Cost Cost
Pupil Enrollad Pex Pupil Per Pupil Per Pupil Per Pupil
Current Costs $452,00 8964 $793 $10282 $457
Implicit Rent 59,50 165 130 165 130
Property tax
loss 21,00 81 54,50 81 54,50
Totals $532. 50 $1210 $977.50  $1274 $641.50

Source: 1) City of Worcester, Office of the Assessor

2) Office records, Vocational and Reguiar High Schools

3) Mass, State Dept, of Education, Department of School

Building Assistance,

a., This estimate of WITL current costs is a simple average of the two cost
estimates given earlier, It is an average of the $964 ‘igure which applies
to WITI students in the Trade courses and the $1093 estimate which applies
to those WITI students in the four technical courses.

Table 10 yieldo a partial answer to two questions posed at the outset of
this chaptgr.» Comparing the public per pupil costs for the regular high
sehoola‘wﬁgh_thooenﬁq: the vocational high schools, it is clear vocational
education is conpiqerably more expensive. The regular high schools spent
$532 per pupil while the Boys' and Girls' Vocational High Schools spent
réépggtivgly, $1210 per pupil and $977 per pupil, The Boys' Vocational costs

ran 2,3 times those of the regular high school, while the Girls' Vocational

costs of VITI were §1274, ouly $64 per pupil higher than-Boys' Vocational

ccats, The costs of the Practicsl Nursing Program were $641 per pupil, about

one half those of‘WITI,




.39.

It was stated at the outsct of this chapter that if vocational education
were more expensive than regular high school education, it would be of interest
to discover how many unite of regular high school education could be bought
for one unit of vocational education, The cost ratios listed in Table 10 only

| partially answer this question, It would appear that 2.3 units of regular high
school education could be bought for one unit of Boys' Vocational education.
Similarly, 1.8 units of regular high school training could be purchased for
one unit of Girls' Vocational education. The actual cost ratio between
vocational training and high school education is probably much higher than
these 2,3 to 1 or 1.8 to 1 ratios would indicate, It is probably safe to say
that a unit of purely vocational training would cost much more than a unit
of vocational education which includes elements of repular high schodl educa-

tion,

Direct Private Costs

In the ordinary day-to-day life of the school, students must purchase
certain necessary goods and services which may include only the minimum of
pencils and note paper, In most cases individuals face fairly regular pocket
expenses for such items as tickets to athletic events, mid-afternoon snacks
or gasoline for automobile transportatiwn. If a student wishes to participate
fully in school activities, he may even find it necessary to rent formal
clothing for a school dauce.‘ An accurate accounting of all such costs would
require carveful review of the individual budgets of all students enrolled in
the Worcester high schools and vocational schools in 1963-64, Neediess to

day, such an accounting is not feasivies Rather, the methods of T, Schultz,

previously employed, will be used again in order to estimate these costs.
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Schultsz estimﬁea school=related costs to be 5% of income foregone during
the school year, If his method for estimating foregone earnings is used and
5% of that figure iz taken as an estimate of schoolerelated costs, the total
cost to hiigh school students for 1963-64 wus $56 per pupil, Income foregone
by high school students in 1963-64 was $1120 per pupil ind 5% of this figure
yields a direct private cost estimate of $56. The same method applied to
those attending WITI or the Practical Nursing Program yiclds a cost estimate
of $121 per pupil, The cost estimate of $56 per pupil is added to the public
cost estimates for regular high school and the vocational achools. The
result is that total public and private direct and implicit costs add to
$588 per pupil for the regular high schools, $1266 per pupil for Boys'
Vocational High School and $1033 per pupil for Girls' Vocational High School,
The private cost estimate ¢f $121 per pupil fexr those attending WITI or the
Practical Nursing Program, brings these total costs to $1395 per pupil for
WITI and $762 per pupil for Practical Nursing,

If total private direct cost are added to the costs for regular and
vocational high schools, then it is found that Boys® Vocational is 2,15 times
as expensive as regular high school and Girls® Vocational is 1.75 tiumes as
expensive, WITI costs are now_$129 per pupil higher than Boys' Vocational
costs and the Practical Nursing Program is now 55% as expensive as wn'i pro=

grams,

The Sbu;ceg Aog Cost: Differences

The next step in this study of costs is to seek some explenation for
- the fact that high school cducstion at both Boys' Vocaticnal zad Girls'

- Yocational 1is .eonsi.daubly more sxpensive than regular high echooi educa-

tion and the cost of Practical Nursing prograus is far below those of any
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other vocational training program, Table 11 containg a complate summary of all
current expenditures for the 1963-64 school ysar for the regular higk schools,
Boys' Vocational High and Girls' Vocational High,

Considering only the 196364 academic year, we place the regular High
Sciool budget alongside that of the Boys' ;nd Girls' Vocational Schools. The
allocation of funds within the various school functions is remarkably similar,
The Boys' Vocaticnal School devoted 62,7% of its budget to teachers' salaries
and 77.9% to wages and salaries in total, The Girle' Vocational School alloe
cated 727 ofnits budget to teachers' salaries and 86,2% to wages and salaries
in total, The regular high gchools devoted 63% of their budget to teachers'
salaries and 84,2% to wages and salaries in all, The difference between the
systems lay in the emphasis placed on guidance and auxiliary services. The
Boys' Vocational High School devoted only 2,3% of its budget to the support of
personnel providing guidance, library and health services.i'The regular high
schools allocatad 8,9% of their budgets to the same three services, The fact
that Boys' Vocat:ions” had only one man in charge of all guidance and placement
is questionable in view of the importance of placing vocational graduates in
jobs, The total per pupil expenditure for these three services was $23 at
Boys' Vocational and $40 at the regular high schools. The Girls® Vocational
had_its owt method of individual departmental guidance and placement and
employed'no guidance personnel; and in its effort to keep costs low it also
aacﬁtftced the services of arachool librarian. iclreceived health services
frmm che same permonnel that instructed c:udents in the several health training
programa.w‘The cost of these services, as wall as the cost of informal guidance
by department headn, vould be some part of @he total salartes pald these

instructors, Uhfor&umately, no figurea are available to estimate total time

spent by these inaaructors 1& che perfbrmauca of guidance or health duties,
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s0 it is not possible to determine what percentsge of their salary should be
considered rexunevation for guidance or health services rendered.

Two other cost items should be mentioned before discussing the main
source of cost differences, First, the size of the vocational expenditure for
water and electrical power is much grester than the regular high schecol expendi-
ture, The Boys' Vocational High School spent $18,80 per pupil. The reguler
high schools spent the comparatively small sum of $5.10 per pupil, This is
due to the particulsr nature of the trade schools. The large quantities of
wachiue tools necessary to train students also roquire considerablc quantities
of electrical power, Second, cafeteria and athletics expenses at the regular
high schools were $30,80 per pupil wiile the Boys' Vocational expenses were
$97 per pupil, Tha regular public schools have their own food warehouses and
this cost difference may reflect large economies to scale in the buying and
preparing of cafeteria food. Further, there may be large fixed costs associated
with the running of competitive athjetics.

However, 63% of the absolute difference in public direct current costs
1s attributable to one budget item. That budget item is teachers' salaries.

The Boys' Vocational High School spent $685 per pupil for teachers, Girls'
Vocational spent $570 per pupil. But the regular high schools spent only $285
per pupil., The differences in teaéher cost may result from the more intensive
use of labor in the vocational schools and the somewhat higher wage rate paid
vocational teachers,

The more intensive use of labor is reflected in the pupil-teacher ratios
evidani in the vocational schools, In Table 12, below, the pupil-teacher

ratios for the four regular high schools are compared with those of the

vocational schools,
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Table 12

Pupil-Teacher Ratios for the Regular High Schools
Boys' Trade, Girls' Trade, 1963-64

Classical High 20.,6/1

Commerce High 18,5/1 Worcester Boys' Trade 12.6/1
Noxrth High 22/1

South High 22,5/1 Girls' Trade 12.6/1

Trades & Household

Source: Office reccxrds of the respective schoois.

“he average pupil-teacher ratio for the four regular high schools is
20,9/1, This is almost one half that of the vocational high schools. In other
words, the vocational schools employ two teachers for every 25 pupils, while
the regular high schools use but one and one fifth, This intensive labor use
secms to be necessitated by the type of courses being taught. Individual help
with shop or projects probably requires extra people; and the presence of
expensive machine equipment requires more supervisory functions for those in
charge.ﬂ If ways coui& be found to better utilize vocational teachers, the
schools most expensive resource, total wage costs might be drastically reduced.
If the vocational schcols had the same pupileteacher ratio as the regular high
schools, 61% of the differrences in teacher costs would be eliminated, Siace
teachers' salaries account for 63% of total cost differences, 38% of total .
cost differences would be eliminated, The remaining 39% of increased teaching
coste 1is due to the higher salaries paid vocational education teachers, The

average salary for vocational teachers in 1963-64 was $7,280 per year. The

average salary of the regular high school teacher was $6,000 per year.
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The higher salary paid vocaticnal teachers should reflect the fact that
his opportunity costs are higher than those of the high school teacher., He is
a skilled worker in a field in which labor is supposedly in short supply. He
should be able to sarn a ralary equal to that of the average skilled worker in
his trade, A sample of salaries for eight of the elsven trades taught in the
vocational school revealed that in 1963-64 the average skilled worker in
Worcester earned $5,800 over twclve months, There is no convenient way to
estimate the possibl: transfsr wage of the regular high school teacher, It
may be that his franefer wage 1s considerably lower than this $5,800 figzure,
On the other hand, this §5,800 salary is for a twelve-month period and the
vocational teacher earns $7,280 over nine months, It appears, therefore, that
the high wage paid vocational teachers is tHe result of: 1) the current
interest ir public formal training and retraining courses, 2) the labor in-
tensive methods of imstruction used in these courses, 3} the scarcity of
people with the vocational teacher's combined talents,

The importance of labor intensive methods of instruction in raising
direct costs 1s best illustrated by considering the Practical Nursing program,
As has been stated, its direct costs were considerably iower than the direct
coste of all other vocational prograums, Investigation reveals that itz pupile
teacher ratio was 20/1 rvathcr than the 12,6/1 ratio common to Boys' and Girls'
Vocational High Schools. Clearly, as in the case of the regular high s<hools,
the cause of cost differences lies chiefly in the method of instruction which

is not as labor intensive as that employed in Boys' and Girls’ Vocational High

Schools,
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Symmaxy

In this chapter all privite direct and public direct and implicit costs
associsted with regular high schooly, with the trade schools and with the
thirteenth #nd fourkeenth 3r§de technical schoole have been computed in order
to arrive at the cost of high school vocational education relative to the cost
of regular high school education, The cost of Boys' Vocational High School
programs van 2.3 times those of ordinary high school, If only public direct
and implicit coste were compared, If private direct costs were added to the
comparison, B@&s' Vocational High School was still 2,1 times as expensive as
regular high school, if public direct and implicit costs were compared. Adding
private direct coota to the comparison left the Girls' Vocational High School
1.75 times as expensive as regular high school, All of these costs were ex-
pressed in current dollars,

The reasona for cosc variations between the programs were explored and
it was found that differences in teachers' salaries and pupil-teacher ratios
were the main source of cos* differences, The cont of WITI programs ven about
the same as Boys' Vocational program cost, FKowever, the Practical Nursing
PiCgTam at Girls' Vbc&tionsl High was wuch cheaper, a higher pupil-tﬁacher

ratio in thio program accounting for mcst of the cost saving,

Y SR . 184
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Chapter IV
THE BFWEFIT<COAT CUMSIDERATIONS

~ Comparing tho Investweat in High 3chool Vocatfonal Education with
cae Investment in Re:ular High School Rducation and with WITI

Istroductivn

The educational budget caa be viewed, in one sensa, as a mometary con-
straint imposed from a higher govermmental level, Educators fn decision=
making positions, having received a limited amcumt of woney, nust decide how
to apportion it optimally among the varicus typey of aducational programs, The
standard rule te be followed in such a situation is simple: if there is only
oné constirained financial resource and one category of benefite, then the rate
of net beae{it per dollar of the constrained funds smwot be maximiged,

The required maximization can bs achieved by computing ratios of benefits
to costs for each educational project or program, The programs are ranked,
priority being given to the one in which net benefits exceed coats by the
largest wargin, Tha selection of programs e then made in tha order of priority,
continuing until the limited budget funds are exhausted, The a'w is to maximize
votal net gain,

When the Worcester vocational school program is comparad with the regular
high school program, Worcester educetors are faced with a maximization problem
Qf”F““QSYPQ Just described. The size of the total echool budget is limit.ed by
several vaviables which include the ability of the city to ralse funds through
taxati@n,rthm desire of the citizenry to support public education and the

number of public services which compete for municipal funds,
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Given the final school budget end the necessity of maximizing total
benafits, educators in Worcester must decide whether to allocate more of their
funds to vocational education. This chapter and most of the remainder of the

study will be concerned with this d-cision sud its results,

Banefit-Coat kmms;geratzogu_ for the
Wozcester High Schoola

The decision-maker is faced with the choice of these two alternative
forms of investment in educstion and must decide which is the more profitable,
In order to establish some criteriom for choice, the technique of discounting
costs and returas can be employed. The decision-maker discounts the streams
of returns and the streams of costs for each of the investments. The social
rate of discount is assumed to‘Pe the market rate of interest and not to
change over the course of time. If the discounted stream of returns from
the investment in education does not equal the discounted costs, at that W
market rate, the project would not be worth undertaking.
froceeding on the assumption that the discounted stream of returns does
indeed outwéight the costs in both cases under consideration, the decision-
maker would pick that project in which the discounted returns outweighed the .
costs by the larger amount., For exauple, if at that market rate, the returns
to ove ;roject were three times the costs, and the returns to a second
project wers twice the cost, the limited funds at the dispose! of the decision- ﬂ;
waker would go for sﬁpport of the first project.
When the problem of chaozing between regular and vocational high school
is approached; this same technique helps to indicate a cheices For the

purpose of arriving at a reasoned conclusion, it can b assumed that four

years of reguler high aschool and graduation bring a certain stream of returns




v§4Q=

in the form of income over aad above what is earned by the person who
terminstes his schooling at the end of eight yearss The high achcol program
also involves certain costs. If this stroem of additionel returns is dis-
counted back and equated with the discounted cosis, & given ratio of benefits
to costs is obtained, Presumably that ratio 1s greater than one, and thus,
for-illustrative purposes, it con be three. Hence, benefits outweigh costs

in the ratlo of three to one, and high school education is definitely worth

undertaking.

If vocational high school education is considered as an alternative to
regular high school education certain conditions must be met in order to make
-this luvestment equally attractive. It is assumed that graduation following
four years of attendsnce at vocational school re.w'ts in a stream of returas
ovexr and above what 18 earned by the person who termivsies his schooling at
the end of eight years, and that this stresm of aaditional returns is
identical to the stream accruing to the regular high school graduate., Then,
if each year of vocaticnal education costs twice as much par pupil as
reguler high school education, discounting back the same stream of returns
at the same market rate of interest, and comparing it with a discounted
stream of costs which differ. in each period by a factor of two, results in a
benefit-cost ratio lower than that of the regular high school, Thus, if
vecetienak"adaeaeioﬁ co8ts are greater in each period than regular high school
costs, the benefitwcont ratic €or the regular high school will be higher,
‘The decision~maker would therefore invest in regular high school as long as
athia‘aituaéion~continued.

However, this would hold only if the benefit streams being discounted
.were identiaal. As long as the costs for vocational education remained

i

igreater than the costs far regular high school education, the latter would
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remain the preferred alternative, The coss would have to be identical for
the vocational education to sppear as an eéqually attractive investment,

The situation just described is the simplest of the set of possible
alternatives the decision-maker would actually face. If the streams of extra
returns are no longer assumed to be identical, == and there is, in fact, good
reason to assume that they would ‘not be identical == the problem becomes much

mure complex,

~ The most obvioue qualification is that introduced by a consideration of
e 13
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the regular high schooi may have the aiter~
native of continuing their education into college, while vocational school
graduates are necessarily involved in what is designed to be terminal
occupational training, Some part of the extra returns which accrue %o the
individual who continues iato college and perhaps graductes, as against the
individual who seeks employment immediately upon completion of high schsul
oust be attributed to the high school education of the former, This extra
return to high school education would be the return for serving as a necessary
condition for college entrance,

Further, the vocationsl school graduate who enters the labor market
after graduation mey receive a greater stream of benefits thear the individual
who graduates from regular high school but does not go on to college, While
some part of these extra benefits would have to be attributed to vecational
education for serving as a necessary condition for entrance into more

lucrative Jobs, the remainder would have to be attributed to the training he

- has slrcady received,

e Y

L/ Fox a~dis¢usaion of the notion of educational options, see B. Weisbrod,
. External Benefits,

NS RS ISt 00 o S A A




nSlu

Thus. it appears that the benefit streams from the two types of education
will differe It is already kuown that the costs differ. The question to be
ansvered remains basically the same: Under what new set of conditions will
che vocational education appear as atcraétive an investment as that of regular
high school?

The decision~maker can conmsider the vocational investment relative to the
entire regular high school iuvﬁatment or relative to the terminal regular
high school investment, It is assumed that rather than comparing the
wogcational school investment with the entire regular high school investment,
the decision-maker comparcs it only with that of the high school which is
terminal. This assumption eliminates the need for attempting to determine
what part of the extra returns resulting from college education should be
imputed to the regular high schocl stream of benefits as additional. Instead,
- the decision~maker has to choose between a vecational educatfion program and
a regular high school program, the graduates from both of which will enter
the labor market.

Given that vocational education is more expensive and that investment in
regular high school is profitable, them the choice between the two investments
will be & matter of indifference 1f and only if, the vocational education
generates uan income stream which lies above that which the regular high
school generates, and the present value of the differences in these two
streams is jubm equal to the present value of the diffetencea in the costs of
the two programs,

- Thus, explicitly, if at a given social rate of discount the investment
in regular high school education has a benafitecost ratio of 3 to 1 and the

above condition is satisfied, the vocational investment will also have a
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benefit-cost ratio of 3 to 1. If the present value of thé differences in these
streams iz greater than the present value of the differences in the costs,

the vocational investment is more profitable than the regular high school
investmeni, If the present value of the differences in benefits-is less than
the present value of the dif erences in costs, the vocational education is

less profitable,

Considering only public direct and implicit costs and private direct
costs, educating pupils at the Boys' Vocational School costs 2.13 times as
much as the regular high school, The same calculation applied to the Girls'
Vocational School shows it to be 1.75 times as much. The absolute difference
in these costs is $678 per pupil per year in the case of the Boys' Vocational
School and $445 per pupil per year in the case of the Girls' Vocational
School. 1f it is assumed that these cost differentials are maintained over
the four required years at the respective schools, then during that period
$2712 extra would be spent in educating pupils at Boys' Vocational School
and $1780 extra would be speat educating pupils at Girls' Vocational. In a
éomparison of these cost differecntials with the differences in benefits, the
absolute magnitudes would have to be discounted. ;

Two questions remain, First, should fofegone earnings be included in
the calculation of costs? Second, given the appropriate discounted cost
differences, are the earnings of vocational graduates such that the two
types of high school education are equally profitable? |

There are really two possible amswers to the first question, We could
argue that since schooling is compulsory, actual foregone earnings for high

schoolers are zero and should not be considered, Alternatively, we could

argue éhét since fotégone earnings for students at any of the h*sn schools
| { l ‘ i 1 . i
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are .approximately equal, we are justified in factoring these costs cut, Agai.,
we would then concern ourselves only with public direct and iuplicit costs,
and private direct costs.

The other possibile anawer.ts“to say that foregone earnings are an integral
part of the total vesource costs of education, As such, they cannot be
eliminated from cost~benefit considerations.

In either case, as long as foregone earaings for the respective groups
of students are the same, the absolute difference in costs remains mnchanged.,
However, if foregone earnings for male and femsle regular high school students
are greacter than foragone earnings for the two counterpart groups of
vocational school students, inclusion of them would reduce the absolute
difference in costs, If foregome earnings for the vocational students were
higher thén the corresponding foregone earnings of regular high school
students, inclusion of them would increase thez absolute difference in costs,
In this etudy foregone earnings aré taken to be the same for the respective
groups,

The second question cam only be answered by a careful analysis of the
earniﬁ§s of vocational and regular high school graduates., This study uses

two separate pletes of information in an attempt to gain a partial answer,

- Benefit-Cost considerations for Boys' Vocational Hich School

Oue part of the answer is reveaaled by locking at the differential in
starting wages that exists between thoee graduates of Worcester Boys'
Vbcatiqpal High School hired locally and the graduates of the ragular hig:.

school hired at the same,firms.

The differentials in snarting wages are taken from a sample of twelve

firms in the Worceater labor mmrket.‘ All cwelve firma were engaged in
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manufacturing and were primarily interested in hiring workers as machine
operators, The firms had all hired graduates from the vocational school
during the June 1964 == Jjune 1965 period. The firms also hired, as machine
operators, regular high school graduates, some of whom had just completed
their schooling. Some had already graduated frgm high school and were in the
labor marke: at the time of their hire. Obviously, this latter group was
composed of the previously unewployed and those moving from other firms.
Total employment in this group of twelve firms, in 1964, was 9500 or 23% of
the total of 41,000 employed in manufacturing within the Worcester Standard
"Metropolitan Statistical Area. . In Table 13, beiow, the“atartiné wage paid
vocational school graduates is compared with the starting wage paid regular
high school graduates,

In the two largest firms, vocational school graduates and regular high
school graduates received almost identical starting wages. The vocational
school graduate received a 44 per hour premium, about 22 more than the
regular high school graduate., In the smaller firms, the vocational graduate
recelved a slightly higher premium for his advanced training. However,
28¢ per hour was the largest premium paid,

The 44 per hohr differential would result in a $1.60 per week premium
for a forty-hbur week or $82 per year for a fifty-week year. The same sort
of calculation reveals that the 13¢ per hour differential would amount to a
premivm of $260 per yesr. The 184 per hour differential would result in a
yearly premium of $360, while the 284 per hour differemtial would result in
a premium of $560 per year, Finally, the 25¢ per hour differential would
produce a premium of $506 per year.

It is clear from this set of data that differentials on both the cost

and benefit sides exist. Given these differentials, if some assumptions
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about the ghape af the two competing benefit streams are made, it is possible
to deduce a set of implicacions which should aid the decision-making process.
. First, it 1s.aseumed»that}the starting wage differential reﬁains constant
and then an atcempt is made to find how many years it would take before the
discounted stream of differential benefits is equal to the discounted stream
of differential costs. In performing this calculation the social rate of
discount can be varied in order to take account of the diversity of opinion
which exists on the question of which discount rate is correct. Siance the
starting differentials vary among the firms, given a rate of discount, the
length of time necessary to éqﬁhte present values will vary between firms.
The rate of discount is always the same rate which would have to be used in
the calculation of the over-all respective profitability of regular high
school or of vocational ﬁigh school,

With the necessary calculatioms, it is found that at a 5% rate of
discount, and $80 per year differential maintained over the eatire working
life, would not be sufficient to equate the present value of these extra
returns with the present value of tﬁe extra cost of vocational education.

The $260 differential) would equate the present value of extra costs and
returns in approximately 17 years, while the $360 differential would equate
these pPresent values in 1i years. With ché differential of $560, the present
valuszs éould be'equated in just over 6 years, and the $500 differential would
bring about this result in 7 years. |

At a 10% rate of discount, neither the $80 per year differential nor the
$260 per year differential would be sufficient to equate the present values,
The $360 differential could result in equating of the present value of extra

costs and returns after 30 years, The $560 differential now would take
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10 years o equate the present values instead of Just over 6, while the $500

differential would take 12 years instead of 7.
Iable 14
Number of Years Wage Differentials would have to Remain,

In order for the Present Value of Extra Costs to be
Equal to Present Value of Extra Returns,

Hage Differential R;ég ofsgggcount gggg_gflgiecount
8 Never Lquated . Never Equated
260 : 17 Nbver'Eqmated
360 11 30
560 6 1/6 10

300 7 12

Source: Independent Field Survey.

Hence, at a 5% rate of discount, all starting wage ‘ifferentials except

the $80 differemtial are large enough to make vocational education an
'inwestmeht at least equally as attractive an investment as high school
educatioﬁ. Howévei, this conclusion holds only if the decision-maker's
horizon is the entire working life of the graduate. 1f the decision maker has
a ltmited hortzang, that is to say, requires that the present value of extra
returns be equal to the present value of extra costs within a specified time
period,,the conclusions*no longer hold, |
| If the decieien-maker requires that the present values be equated within
§ years from the time of graduation, clearly, aone of the differentials

‘bieaénted‘here'wbuld~be\aufficient. A ten-year horizon would allow the

Full Tt Provided by ERIC.
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decision~msker to invest in vocationsl educaticn in some cases, while a
fifteen-year horizon would allow investment in a wider set of circumstances,
That is, with a 5% rate ﬁf discount, a IOngar horizon would allcﬁ the/deciaién-
maker to choose vocational education in chose cases where the differential was
$500 or $560 per year, A fifteen-year horizon would allow the decision-maker
to include a $360 differential, With a 10% rate of dlscount, the $500 and
$560 differencial is still sufficient, provided a 15-year horizon is used.
There is, in Eact, good reason to employ a limited horizon and tb_question
whether the starting wage differential will temain constant,

Since vocational’aducation is, in part, a substitute for on-the=-job
training, the extra return the vocational graduate receives relative to that
of the regular high school graduate employed in the same trade, is, in part,
the return to that training, Under perfectly competitive conditions in the

14 the difference in starting wages would indeed represent the

labor markeﬁ,
return to investment in :raining. The untrained high school graduate
entering the trade would héve to bear the ehtire cost of training in the form
of lower wages; hence the vocational graduate would be receiving a differ-
ential which represented that training advantage., Unfortunately, perfectly
compztitive labor markets are not usual and each firm can compete for trainees
by offering different cost-sharing arrangements to newly-hired trainees. The
extra return given the vocational graduate is probably closer to a premium

paid for his diploma than a premium paid for his training alone. For example,

the firm mey assume the vocatiocnal gradpat:e is less mobile than the regular

18/ g, Becker, op. cit.
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high school graduute even though it bears part of the cost of training the
ragular high school graduwate and perhaps reduces the actual differential for
training already received, tls firm might choose to add to the vocational |
graduate's starting salary because there was less chaace of his easily
migrating,

Whatever the starting differential between the vocational graduate and
the untrained high school graduate in the same trade, it is reascnable to
assume it would decrease with time, As the regular high school graduate was
trained on the SOBﬁ his earnings would increase until at some future time
the difference in the leval of skill beéween the two men would have ceased to
exist, From that time differences ir earnings between the men would have to
be attributed to a set of variables entirely divorced from the training
process, | |

If the starting differentials decreased with time so that at the end of
five years the differential no longer existed, the decision-msker would then
treat vocational education as an investment equally as attractive as regular
high school education if,.and only if, at the end of that specified period the
present value of the extra returns were again equal to the present value of
extra costs,

It is poaéible to assume that the two wage rates will converge in a

" carefully specified manner, but such assumptions are merely illustrative of
the problem, For example, it can be assumed that the vocational graduate
enjoye an initial wage advantage over the regular high school graduate in
the same traéé, whiah‘decreaees over five years along a path which can be

| traced by simply depreciating that iﬁitial differential, using the straight-

line technique: It can then be ahawnls that at either a 5% or a 10% rate

vty AR
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ol discount, none of the starting differentials cbserved in this study would
suffice to equate present values of costs end benefits, Even when the length
cf ﬁhe depreciation Period is extended to ten years, the starting differentials
are still not sufficient o equate present values,

All of this implies that 1f the vocational investment 1is going to be a
more attractive one than the investment in high school education, the wage
d;ffermntial should either be higher initially or perhaps increase with time.
The possibility of these whge differentials widening over the course of the
years should depend on the internal wagé structure and mggrading policies of
the firm. The policies will be discussed more thoroughly in the next chapter,

»It must be pointed out that this study of etarting salaries can, at
best, only begin to investigate the value of the investment in vocational
education, It is, after all, only the first year'of a lifetime of work which
could last 47 years. This wuuld be the maximum.working life of anyone who
graduated at 18 years of age, and worked until the normal retirement age of
65 without suffering any periods of unemployment or temporary removal from
the labor force. Further, it must be pointed out that these starting
salaries of the vocaﬂidnal graduste are compared only with those of regular
high school graduates who havs been hired in a particuiar part of the manu-
facturing sector, Certainly the vocational graduates should be followed over
longer periods of their work-life and their earnings should be compared with
those of all high achool graduates, Moreover, the number and kinds of
occupations studied should be increased, If non~college bound regular high
;”school graduates experience ;nch higher unemployment rates as a group than

do vocational school students, all extra costs inmcurred at the vocational
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school could be recovered in a short period, This empirical discussion
evaluates vocational educa;ion as &n alternative to regular high schoul plus |
on-thenjob'training§ it does not consider its rélative effectiveness in
pteventing unemp loyment,

Howevey decision-makers shouiﬁ also be concerned with the opportunity
costs to the community which are associated with an investment in high school
vocational education. In the case of Worcester a decision to discontinue
vocational education for Boys could release $300,000 which could be spent on
the enrichment of the entire high school syetem,

Moreover, in 1964 the per.pupil curreht costa at the fegular high
school were $452, The current costs at the Boys' Vocational School in that
same year were $964 per pupil, resulting in a difference of $512 per pupil.
Thus public suthoritics could give a local firm up to $512 per yesr to train
é regular higﬁ achoél graduate and still spend only as much as is spent on a
vocational school student in one year. This type of on-the-job training
might result in greater returns to training than can be gained through
vocational school training, The sample of starting salaries coes show that
the actual training received by the vocational graduates brings very little
immediate salary feturn. In the largest firms all of the shop hours spent
by vocational students interested in machine operator training brought only
a 44 per hour wage premium, Whatever the long-term advantages of hours

spent in school shop training, they do not seem to be reflected in immediat@

worker productivity gains,
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Benefit-Cost Considerations for Gigia' vocational High school

The work histories of the graduates of Girls® Vbcational High School

reveal the second piece of information which relatea to the auccess of voce-

tional students in the labor market. The Girls' Vocational School, over the

years, has made a serious attempt to keep track of their graduates. Each
department head in the school serwves a guidance function.:'Follawwup cards are
regularly brought up to date by the department head, whe sends information
cards to be filled out and foliows up with phone calls, Graduates are asked
to report salary, job changes and any'movement out of tﬁe occupation area in
which they were trained, Data is collected at the time of graduation, six | <
months later, and once a year thereafter, Hence, in the first eighteen *
wonths after graduation, the graduate 1s asked to f£ill out information gheets
on three different occasions. The information presented here concerns only
thé Trade and Home Making graduates. No discussion of the Practical Nursing
program is preaented.. There are eighteen-month work histories for the class ‘

of 1962 and 1963 and a six~month report for tha class of 1964,
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In June 1962, 39 girls graduated from the Cosmetology or ﬁairdressing
prograp. All but three of the girls were placed in jobs, The starting salary
for 32 of the 36 piaced on jobs was $1 per hour or $40 per week, The other .
four graduates received a slightly higher starting salary, averaging $1,23
per hour, or $49 per week, |

Six months later, of the 39 graduates, eight reported that they were no
longer fulle-time employees, fifteen others were working at the same job and

receiving the same aalary as at the time of their initial hive, and eight

‘others had received salary increases which averaged 20¢ per hour, or $8 per

week, Five girls did not repiy to phone calls or postcards and thus could not
be located for information,

At the eﬁd of eighteen months, five of the eight graduates who had dropped
out of the labor force to marry had returned and were working wives, Of the
fifteen who had not received a salary increase in the first six months, eleven
bad still not received such an increase and four had received a salary increase
which averaged 26¢ per hour.h Three of the grodp who had received salary in=-
creases in the first six months after graduation, received an additional in-
crease which averaged 7¢ per hour. Two members of this grodp of eight had
dropped out of the work force, |

In all, from an original group of 39 graduates 20, or 51 percent, versz
employed full ttme in the cosmetology field eighteen months after graduation,

Seven members of this group still received a base pay of $1 per hour, The

- other fhtr%eeﬁ earned an aﬁerag& base pay of $1,25 per hour, The average base

pay for the group as a whole wis $48 per week, or $1.13 per hour,
In the Dressmaking Program the school graduated nine girls in June of 1962,
Seven of the nine were placed at Jobs related to the training they had received.

The average starting éalary for this group was $1.15 per hour,
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Six monthe later, one girl had left work and married; another had married
and coatinued working. The other five girls had continued working full time,
Two raises were granted and the average salary for the group was now $1,21 per
hour, At the end of eighteen months five girls were still working in the trade.
The average hourly wage for this group of five had risen to $1.33 per hour.

The other two girls who had originally been placed were now married and at home,

In June of 1962, six girls graduated from the Food Trades training program,.
Pour of the girls were placed at an average hour wage of $1.,30, Six months
later all four girls were still working and their wage rate wae identical to

what it had been at the outset, Eighteen months later the four glrls were still

workings One girl had received a wage increase, bringing the average wage

for the group to $1.32 per hour.

Graduates from the Homemaking program were trained for werk in a variety
of service jobs, Of the seven 1962 graduates, only two took jobs, Two of the
other five took further training, and three did not seck u;rk. The two who did
take jobs received a starting wage of $1.10 per hour,

Six months later four of this group of seven were married and at home.

‘The three working membeps of the group earned an avetagé wage of $1.32 per hour,

The end of eighteen months brought no changes in the composition or earnings of
this small group, ’

Twenty-nine of the 42 cosmetology students who graduated in 1953 were
placed in full~time jobs, One graduate took training in practical nursing and
one was ‘employed part time, Twenty-one of the graduates received $1 per hour
starting wafg‘;é*and the average starting wage was $1.,02 per hour,

§ix months later, four graduates had left the labor force. Three of the
four became housewives and the fourth returned to school, Two others had

become partetime employees and one had taken a job ocutside the cosmetology field,

. .
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Table 1%

Placement Record for Girls' Trade School Graduates
Class ~ June 1962

Number Bmployed Average
Greduated in Trade Salary

No, 2

Cosmatology 39 36 92 $1.13 per hour
After Six Months wa 23 59 1,09

N
Qo

After 18 Months -

Dresemaking | 9
 After Six Months =

51 1,13
77 1.15
66 1,21
Aiter 18 Months .-

Yood Trades 6

After 8ix Months we

55 1.33
66 1.30
66 1.30
d After 13 Months -

. Homemaking | 7
After 8ix Months we

66 1.32
28 1,10
43 1.32

L T B - ~ Y B - T . DY - S N |

- |
) After 18 Months = == 43 1.32
oL 6 o 8 1,17

After “ix Months | 36 59 1.23
After 18 Mouths 32 52 1,27

. SOutee:"”Sdhbblfiéaorﬁi;»Da&id'ﬂhil‘Fahntﬁg §ch6o1 for Girls,
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Nine of the twenty-one graduates who had started work at $1 per hour wers scill
earning the same basic hourly wage, Seven members of this group received
ralgses which averaged 25¢ per hour. There was no record of two graduates in
this group and the other three were either partetime employees or not working
in the field,

Eight graduates had started work at salaries which averaged $1.18 per hcur,
F{ve members of this group received additional wage increases during the six
wonths, 1In all cases the increase brought the hourly wage to $1,25 but ﬂno
higher. The one individual who had begun work at $1.50 per hour had left to
marry.

At the end of eighteen months only six people were still earning $1 per
hour base pay. Raises had been granted to six girls., Those already earning
$1.25 per hour received an average increase of 15¢ per hour, Those who had
besn earning $1.00 per hour received 25¢ per hour increases, The total
nunber of people still in the trade diminished by one, as a partetime worker
dropped completely out of the labor market., One housewife did return to work
but not in the cosmetology field, Finally, two girls did not return their
questionnaires,

Hence, #t: the end of 18 monthe it appears that eighteen girls were still
working in the cosmetology field, Their average base pay was approximately
$1.18 per hour, or $47 per week, Of the 25 graduates who took full-time jobs
in cosmecology in June of 1963, 18, or 62 percent, were still full~time workers
in the field eighteen months later,

.+ In June of 1963, only six girls were graduated from the dressmaking
training progrem, Five of these six girls were placed, and the average
hourly wage for the group was $1,25. 8ix months later all five girls were

ERIC
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still working in the trade, although one had changed jobs, The average hourly

wage at this time was $1.41, At the end of eighteen months only four girls

remajned in the work force, The fifth girl had left the work force and married,

The average hourly wage for this small group was now $1.,30, This drop is ex-
plained by the fact that the one girl leaving the work force was earning a far
higher salary than the rest of the group,

There were sixteen graduates from the Food Trades program, Fifteen of
these girls were placed in jobs in their field of training at an average hourly
wage of $1,30, Five members of this group received $1 per hour as a starting
vage,

8ix wmonths later, five people were no longer working in the food trades,
FPour of these five were completely out of the labor market, Cve person had
returned to school, The other three had been earning $1 per hour and had left
work to become housewives, Those still in the food trades were now earning an

average hourly wage of $1,46,

sy

At the end of -eighteen months two more people had le ft food trade jobs
to take employment in areas unrelated to their training, One pergon who had

stopped working returned to the trade area, There were nine people still worke
ing in the food trades eighteen months after graduation, The average hourly
wage was still $1,46,

An even smaller group of homemakars graduated in Juns of 1963, Two
members of a group of four graduates found work, The other two ‘took further
training, The two people working eaxned $1,15 per hour. Six months later

. three of the four graduates were married and were not working, Eighteen months

.- after graduation all four girls were married and out of the labor force, A
~summary of the finding for the class of 1963 can be found in Table 15,
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Thirty~five of the 38 graduates in the June, 1964 class were placed in
cosmetology positions, Three other gradustes were married upon gradustion and
did not seek work, Twenty-seven of the 35 received a sturting salary of $1
per hour, The remainder of the group averaged $1,23 per hour, In all, the
average starting wage for the group was $1,02 per hour,

Six months later, nine individuals were still earning $1 per hour base pay
and were employed at the same firms, Two other individuals changed jobs but did
unot increase their base pay above the $1 per hour level, There were thirteen
others whose bause pay increased to the $1,25 per hour level, Eight of those
who had received increases had changed jobs, Of the remaining three individuals
who had started at $1 per hour, one left the field to take an office job, one
left the labor market and married, and ome could not be located.

‘8ix of the eight individualis who had received starting salaries above the
$1 per hour level, did not receive a wage increase during the first six months
of employment., Two individuals did experience changes in their base pay: one
person received a 74 per hour increase and one changed jobs but tock a cut in
base pay, |

In all, out of a graduating class of 38, there were 32 still working in
the field six months after graduation, Only two of the 35 graduates originsally
placed o‘n joba had left the cosmetology field, One of the two was still working
alchough not m cometolegy«. The average base pay for the group of 32 working
in che ﬂ.ald was §1,15 per hour,

In June of 1964, far 1argar group rof g:lrls completed training in the
dra-mkmg ﬂ.ald. Tmty girls were gradusted, Fourteen of the girls were
placed in industry at a starting wage of 1,25 per hour, One girl continued
schoolings Two girls took umployment in an unrelated area and thres girls
remained ‘ae home,
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Table 10
Placement Record for Girls' Trade School Graduataes
Class = June 1963

‘llum‘ber | Employed Average
Craduated - in Trade Salary

Ho, 2

Cogmetology - . &2 S 29 69 $1,02 per hour
Afept'”:Sim"Honfchu e 21 50 1.14
After 18 Months = - 18 44 1,18
‘Drosgmeking = 6 5 83 1.26
After 81z Monthe - 5 83 1,41
After 18 Months = e . & 66 1.30

. Poud Ty | 16 15 93 1.30

After Six Months - - 11 69 1.46

Afcer 18 Months 0 we ” 56 1.46

0

After Six Months ~ = = = 25 1,15

0O whiw
o, 68 st 15 118
Mter SixMonths 38 56 129

T 3
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Six wonths later, nine of the 14 girls were 95111 earning $1.25 per hour,
Thrée girls had received raises which averaged 10# per hour, uUne 3irl left the
trade to become a housewife and one girl failed to respond to inquiries. There
was no change in the status of the other six girls, Thus, all together, 12 of
the 20 girls graduated in July, 1964 were still working in the trade six
months later., The average wage for this group was $1,26 per hour,

The school placed 12 of its 13 Pood Trade graduates of 1964, The average
hourly wage for this group was 81,43, After six months four of the twelve had
left the food trade area and two of this group of four had dropped out of the
labor market, The average hourly wage for those still ir the trade was $1.63.

In June of 1964, 12 girls graduated from the home~making program and 3ix
took jobs, The six who did take jobs earned an aversge hourly wage of $1.25,
24ix months later, the only change that had occurred was the marriage of one of
the group of six workers, reducing the number of those employed to five.

These three vocational class histories raise several questions about the
value of traditional vocational education for girls, The over-all placement
rites for each of these classes was good. In 1962, 81% of those graduating
were plesced in jobs rslated to their training. The percentages for 1963 and
1964 were 75% and 81% respectively, At the end of eighteen months both the
1962 and 1963 classes had suffered from serious attribution rates, Only 52%
of those graduated in 1962 were still working in their trade aress eighteen
wonths later, Only 46% of the ntiginni graduates of the 1963 class were still
working in their :raden eighteen months later. The class of 1964 had 69% of
n:i or-ig:lnai | gfndln@i.;.n still \m.'king siz wmonths after gradusiion,
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. Table 17
Placement Record for Girls' Trade School Graduates
| | ‘Class = June 1964
Number Employed Average
- Gradyaged in Prad sl
| Fo. %
QQJME’.!‘.’.&! 38 35 92 $1.02 per hour F
After six months | 32 8 1.15

20 14 70 1.25
| 12 60 1.26

13 | 12 92 1,43

Aftor six mouths B | 8 6l 1.63

After sixmonths 5 4 125

ma flmeat e 83 67 81 1.24

Source: School Records «- David Hall Fanning School for Girls,




More importan:, in the light of the number of hours spent in trainisg at
the school, it is particularly discouraging to find that the wages these girls
earned were close to the faderal ninjmum wage, In 1962 the over-all average
starting salary was $1,17 per hour, This salary was 8 cents per hour below
the federal minimum wage. 8Six months later the average had moved to $1,23
per hour, still 2 cents per hour below the minimum wage, Only after eighteen
months did those still working earn more than $1,25 per hour minimum; their
average salary was $1,27 per hour, The class of 1963 did not fare much better;
their average starting salary was $1,18 per hour, This was almost identical
to the average starting salary for the 1962 class, However, they had advanced
to $1,29 per hour within six months and to $1,31 per bour at the end of
eighteen mnnghs. By 1964 the vocational graduates started work at about the
minioum wage, They earned an average wage of $1,24 per hour, just below the
$1,25 per hour minimum, In six months they had moved to $1,34 per hour,

The higher salaries earned after six and eightecen months were earned by
those still in the trades, If those earning lower salaries dropped out of
the area of work for which they had cra@ned, these ﬂropouts would cause the
average salary for the remaining workers to rise, Hence, the salary progress
experienced by the group would be accompgnied by the ateady attrition of
vocational graduates for thenlabﬁr force,

Oo the other hand, the salary figures do under-state the actual wages
of the girls in one important way, Cosmetology graduates receiye tips, and a
commission on new business and these tips and cammissions 1n some cases can
raise waakly salaries considerably, The swall amount of 1nfbrm4tion
available indicates that the extra income can average 60 cents per hour,

. The, law hourly wages. earned by these students could hardly indicate that

their 1ncamas ‘Would be uubanantially greatar than graduatea of regular high
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school programs, However, the four training programs atgdied here ére in what
might be termed traditional areas of vocaticnal training, It is very possibla
that some of the mewer training programs in the medical’and dental or data
processing areas wmight bring high salariee to graduates. Just how much these

graduates would earn is again an empirical question,

Benefit-Cost Considexations for WITL

The vocational training carried on at WITI presents a different problem,
Educators must decide whether investing a dollar in WITI programs.brings
greater net benefits than investing it ih Junior College programs, For this

evaluation they would require the same sort of comparison of lifetime income

streams and costs described in the evaluaticn of vocational and regular high

school prograus,

However, since public school educators do not administer Junior Colleges,
they do not even have the option of inwesting in such programs. Eunior
COIIegea if publicly ownedg are state controlled public investments, The
state must decide how to allocate its higher education budget for Junior
College, four=year State College and State University programs, Thegefore,
Junirr Colleges compete for funds within the higher education budget,

Public school administrators in Worcester have the option of investing
in regular high school, vocational high school ?:7WITI. Assuming they will
invest in some vocational training, the relevant queétion.is whether they
shquld invest in high school or post-high school training,

| When the choice is between vocational education at the post~high school

level and the same education at the high school level, some interesting

”’questtans ariae. Vocational aducation ahould be considered a partial

o subsmiaute‘for on-the*job training. rhe queq:;on is whether to invest in that
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training during the first twelwé years of schooling or to add two years to the
public education system which would be a move counter t¢ that indicated by
those who have argued that the number of school years ought to be decieased
from twelve to ten.u’ Por example, the "Machlup plan” would compress into
ten years all the material now taught in twelve years, On the other hand, the
plan to provide post-high school vocational=-technical education upuld extend
what could be taught in twelve years into a fourteen-year program,

Graduates of the post-high school program would have to earn more than
graduates of the high school vocational program 1f the investment in post~
high school training is to appear rational, if high school vocational
graduates earned as much as post=high school graduates, t@en the marginal
return to the extra investment in education would be zero, The individual
would forego two years of earnings and incur diregt costs but would receive
ro increase in lifetime income for his investment,

Y The individual could receive a non-pecuniary bemefit from the knowledge
that he had completed some sort of program of higher educaticn, If
graduating from post-high school vocational education programs resulted ian

a higher probability of going on to earn a four-year degree than would

graduation from'vocationgl kigh school, the option to obtain this four-year
degree might be an indirect pecﬁniary benefit that would make the investment
somewhat more attractive,

(The@:eqnit@mﬂnt;tﬁat post=high school vocaticnal training result in
higher earnings stands only 1€ the cwo-campettng programs are identical;
,thgt,is,“tffqertain,ktndq of vocational education require an educational
‘background equivalent to that of regular high school, then obviously high
80“001avaﬁaﬁganalrtxatning&andhpqgtﬁhighAschool vocational training are not

-alternatives, If the vocational program is offered at the post-high school
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level as is offered at the high school level, then the extra return to the in-
vastment in extra education would be only the result of the added number of
school years completed, The decision to forego earnings for'two years beyond
high school without gaining added income would be irrational, On the other
hand, the added income would not be due to the training received, since the
individual could have gotten the same training at the high school level. Hence,
the added income would simply be a premium paid by eutrepreneurs to those
individuals who seemed to demonstrate some extra ability in graduation from
high school and following this with extra training. From the foregoing, then,
it could be held that post=high school vocational training either does not
increase lifetime earning, and indfividuals would be irratioual to invest in

it, or it does increase lifetime earning because entreprencurs pay a higher
wage simply for the number of school years completed and not for the training
received in additional years spemt in school,

In Chapter I we 8saw that the Boys' ngational High School program offers
the student hte cholce of eleven different craining courses in the skilled
trades, The WITI schosl program offers the student the same eleven training
courses gnd four additional courses which are really teclnni.cal_. training
programs, as opposed~to the eleven skilled training programs,

In September 1960, 176 boys-entered the ninth grade of Worcester Boys'

Vocational High School, Of the group that entered, 123 eventually graduated,

although not all 3raﬂuatéd within four years from the time of entrance, Out

oi the. group of 123 there;uereAIOI who were placed im occupations directly
relaﬁed,to~thetr training, In Jupeaof 1964, seventy=six of this group of 101
graduated and were placed in jobs, |

~ In September of 1962§‘121 students enrolled. in Will, the post~high

school vocationsl prog=am, Of the group that entered, 90 graduated two years
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later, Porty=-two of these graduates had taken the same training courses as

had‘ﬁhe‘high school vocational graduates, The other 48 graduates had taken
one of four technical‘traiuing courses open otily to pest=high school students,
Of the 42 who had taken the same training courses as the high schooi students,
34 ware placed in occupations directly'telated to their training, Of the 48
who had taken training courses open only to post=high echool students, 37
were placed in occupations directly related to their training, The
evaluation begins with a comparison of the placement records of the 34
graduates who took the same training courses as the high school students,

with the placemnnt record of the 76 vocational high school graduates,

The starting saiaries of those post~high school graduates reveal that
fa two of the eleﬁen trade areas, the poat-high school graduates recelvei
less then the vo¢ationa1 high school greduate, In three other trade areas
the postw=high s#hool graduates recefved the same starting salary as the
vocationalvhigh school graduate, In the other six trade greas, the post-
high school gréduate received a higher starting aalary. The amount of the
premium paid pLst-htgh school graduatea varied from 5 cents per hour to
35 cents per ﬁout. The awerage amount of the premiwm was 20 cents pcr hour,
If a straighq time fotty~hour week 18 conaidered this amounts to $8 a
week or $400 a year for a So~waek work year. The annual figure assumes
Ehat the uuge diiferential remains the aama, in sbeolute texms, for the
course of the woﬁking year. - |

Eaeh of the six trade areau are takeu aeparately and it ia found that
two paiﬁ a premiwm of 5 cents per hour. Thia is $2 par week, or $100 per
year. Three other traﬂea paid 25 cents per hour.k Performing the same
caiculaticn rasulta in tatals of 610 per'wuek or $5u0 per year. Finally,

1u one cradévatea the premium paid wmn 35 cancs per hour. This 35 centa

per hour premium would amcrmt to $14 per week, or $700 per year,
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The average starting wage for an individual from this group of WITI
graduates, who éook one of the eleven trade courses offered vocational high
school students, was $i.84 per hour, The average starting wage. for the
vocational high school graduate was 31,75 per hour, Hence, in all, the
average premium paid postehigh school graduates was a mere 8 cents per hour,
or $3,20 per week, or $160 annually,

The picture is somewhat improved by the facts revealed about t it group
of 37 WITI students who took training open only to high school graduates and
were then placed in jobs velated to their tvaining, Por this group of 37,
the average atarting wage was $1,95 per hour, This, of course,&is 19 cents
per hour sbove the vocational high school graduates starting wage, and 11 cents
per hour above the wage paid post-high school graduates of the eleven trade
courses, The individual who graduated from onerf these four prograis began
his career Ly making about $8 per week, or $400 a year more than if he had
‘taken a trade course at the high school level,

The cost calculations in Chapter II revesled that the public costs for
WITE traluing are alwost identical with the public coste for the Worcester
Boya' VbcﬁtiQnal_ﬁﬁgh,thﬁqx., Becanse both private dirvect costs and fore-
gone earnings are highér for WITY stu@enta, the total resource cost per
pupil at WITI is scmewhat higher than at Boys’ Vocatiorial High,

When pdbliedcastcﬁwhtu~uﬁmwmned“in‘chapeef XI, it was seen that Boys'
qugtional'ﬂigh:Sehuol education in Worcester is about 2,3 times as expensive
as regular high achool educatiou, Por the purpose of simplification the
public costs of vocaticnal high school education can be said to be twice

those of regularhigh ‘schooll ‘education, Henea, from a public cost point of
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view, there is no difference between buying two extra years of vocational
technical education and buying four years of vocational high school
education,

Assuming, then, that all those now taking vocational high school education
were to be put in post-high school programs, before they could enter they
would still have to graduate from regular high school, and since regular
high school costs aresone half those of ﬁhe vocational school, the four-
year aavings gained by keeping these people at the regular school would buy
two yaara of poat-high vocational technical training. 0f course, if
expandiug poat~high school eurollments caused margic 1 costs to rise, this
might not be the case, Hence, for the conclusion to hold, it must be
assumed that marginal costs Are equal to average costs,

" 1f private costs ave congidered, the picture is somewhat altered,
The individual who foregoes two years of employment incurs real costs in

the form of lost earnings. When di 'ect school costs are added to these

- foregone earnings, a total yearly per pupil cost of $2544 is estimated,

Thus the total resource cost of adding two years of vocational training
beyond the high school level are $3818 per pupil per year, Thie compares
with total resource costs of $2388 per pupil for the vocational high school

and $1708 per pupii for the regular high school,

The 1ndiv1dua1 who completed two years of post-high school training

“aeema to hawe\wmda a poor 1nvnutmant 1£ he choap one of the elaven training
programa open to vocatienul bigh school scudantc. Hb han foregone two

’Tyeaxu nf aa:ninss aud incurrud dirucc uehnol ¢osta. These items have

totalleﬁ 92544 per year, In return, he rucatpud in the first year, an

»3“.'
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. Worcostex Public High Schools,
Worcester Boys' Trade School
‘Worcester 13th and 14th Grade Vocationale=Technical School (WITI)
1963-64

Public High Boys' Trade Post-=High School
Schoolis , School | Vocat:im&ﬁ;’i?gchnical
8 per pupi] i " : 1

I, Total Public Cost - 532 | 1210 1274
a) Current Cost 452 964 1028
b) Implicit Rentd/ 59 - 165 165
¢) Property Tax laoas_ o 21 81 81

II., Total Private Costs 1116 1176 2544
: a) School Related Gostr'/ 56 121
b) Foregm:e Earuings = 1120 11200 2423

III. Total %ﬂm&f@eﬁ%t? 18 2386 3818
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average salary 3160 greater than the vocational school graduate, Unless he
could look ?orwafd to e much more lucrative career than his vocational school
counterpart, it certainly appears that he should have chosen to train at an
earlier age,

The graduate of the post~high school program who enrolle@ in training
courses open only to high school graduates found himself in a somewhat
different position, Again, his two year costs were considerably higher than
the immediate premium he received, relative to the vecational school graduate,
ruﬂfgdt; hia?Costs~ﬁere‘$25&4 per year and his salary average $400 per year
higher than that of the vocationsl school graduate, However, his job was in
thé“éhtegdty*ofwteChnician rather than that of skilled worker, In no way

- could it be argued that he would earn the same approximate lifetime income
as the vocational school graduate,

The Blightly highar starting salary. paid graduates of the post-high
achool ‘course who trained in the same areas as vocational students, appears
to*be“aﬁpremtwm*f¢r“h&wtng$sraﬂuated*frum.hishtschool. It could be argued
ﬁhat*whataVEEHchancefnhefpustwhtgh=gruduate~has'o£earning~mmre than his
%cmanali school *«couﬁﬁéfpafw in the same skilled trade, is due to ‘Bie» :

fﬁighhtiaﬁtiit§;“iﬁdieatéd5b&“hiswéumpletion~of regular high school, Similarly,
' £he putentially mnme lucrattva careers in the techmical areas began‘with
";traintng*Whidh reqnired high tdhoc; graduation as proof of ability,
| one neeﬁ nat dﬂxw the concluaion that training reglly ought to occur
";w‘at »he posﬁdhigh scheol leval. Since‘private costs are much greater than
| ‘;tha 1mmad£ata wase ptamtum puid polt-high school gnaduates, there is an
2  .-}ebv£¢us payubudk period tﬁvalvad o» some definite length of ctme during

| ‘f,  whidhi”11' £jche xelattvely higher*wagea paid. thede graduates, must be

',‘rsed off. asmu the. ini.ttal deficit, This means that the initisl
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premium must be maintained and enlarged for some time, or the extra costs
will never be recoverad, In the present instance it was assumed that the
average premium paid postehigh school graduates relative to vogational school
graduates in the same trades amounted to $160 per year, the assumption being
that!the absolute difference in starting wages was maintained for the entire
&eax. The dtfgeraucaﬁbetuaau this figure and the private cost figure of
$2544 is $2384, Unless the absolute difference in wages received by the

two groups of graduates widened, it would take 15 years to pay back the costs
incurred during one year of poat~high school training, Given the highly
uncertain nature of an individual's labor market experience, it appears that
an effective measure might be to minimize the pay=back period,

H‘Thiﬁ measure could be aégemplished by offering an accelerated training
program during the last two years of high school, Those vocational students
not able to proceed at the faster pace would take the ordinary four year
program, Those students who would ordinartly graduate from high achool

and then take ‘vocational training could undertake a two=year program beginning

~at the eleventh grade, Completion of training would also mean completion
~of high school, No added private costs would be incurred by these students.
If the present higher,ntaxtins'calexy,o? these st;dents is due to their
”higher abtlity, ‘entrepreneurs could still disciuguish between those who

_took a four~year training program and those who took a two~year program,

‘Mndh the same sort of argument can be made for those who took technical

training. If high school education is ‘actually a necessary conditian for

this type of training, not much can be done, On the other hand, the average
~g?¥ﬁm1@m}Péi§aﬁhgﬁe_grgdpgteq in the first year, relative to that paid
” gﬂyucacicnal‘highea¢hno1 students, was $400, This would mean a pay=back




period of 5,3 years for one year of training beyond the high school level.'ul
Obviously, if their training could be given at the high school level it
would ba expedient to do so. Pinally, it was said that providing post-high
school training could be a vortiwhile undertaking if the individual bettered
his chances of going on to four year collage. To re~examine the actual
nnmbsrn of Worcester Vocational Bigh School graduates and post-high school
graduates who continued their education, out of an entering vocational high
school class of 176, only six continued their schooling beyond high school;
out of an entering post-high school clasa of 121, only 3 continued their
schooling beyond the twosyear training program. The vocational school sent
3.4% of its gﬂdua!:gi on to higher education and the post-high school program
sent 2,5k, At least in this particular case, both programs seem to be
terminal occupstional training.

Several factors may modify the findings presented in this sectiown.
Agafn, only starting wages are discussed. Certainly investigators should
follow vocational and technical school gtaduaten over several years of their
- working life, In addition, dtrect benefits in the form of lifetime income
are raally oniy the wat imﬁi.ate retutn to educational investment., There

- may be several eatagoriet of external beneﬂ.ta whi.ch accrue to one or another
of the craintng gtoups studied. The distribution and magnitude of these
| external henaii:s nay cnnsiderably alter the tentative conclusion reached
 heres 1~;,;;;;;3::;~4* S | |

In the next chapter af~thtu study’ nume of the benefits of vocational
~educat10n ndt clearly maasured by incmha differeutials'will be considered,
| iv‘.'fhese findiugs may snmewhat modify t:he cancluucms reached here.

,w/ . o

,uﬁffjléj qgmparing tha salar#ﬁs af vﬁaattgnal tgade graduatas with the salaries of

_technical course graduates is s \at suspect, since it could berargued that

from the individyal's potnt of viuw che o traintng choices are not
substitutea. i e R - | |




R When f:ha aut::h:e com: of t.he vocutmw

3_1mestmnt 1n hi.gh achool educauon, !.t ‘w to be evaluat:ed ralauve to
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Chapter V

FURTHER CONSIDERATIONS OF THE VOCATIONAL PROGRAM
XN WORCESTER, MASSACHUSETTS

The Dropout Problem, Hiring and Promotion Practices
of Local Firums, Mobility of Vocaticnal School Graduates

Introduction

All of the tentative conclusions reached in Chapter IV were closely
related to the fact that in the city of Worcester, Massachusetts vozationsl
ed;uc'aum was much more expensive than regular high school education. The
basic assumption of the‘ chapter was that the enmuire benefit stream was
meaduréd'-by‘ lifetime income. The return to any investment in education
resulted 1n increases iqt._nfe\‘;m& income and these increases measured the
return to the mveltmentt:‘,, It was argued that if the same increase in lifetime
mcome could be achiweé’. i}x regular high schools at a cost lower than that in
vocational high schools, é@caﬁora 4in Worcester should invest their limited
funds in regular high achaol education, ' It was argued further that only if
vocational education resulted in lifeti.me income streams which equated the
preaent: value of ‘the differenc» in mcome with the present value of the
| extra contl involved, mld voeatﬁ.onal aducat.ion appear as attractive an
| imastmt u regular high school educat:ixm.

nawever ’ ﬂ: 13 not: cle-r that the total cost of the vocational education
ptogram wght 10 he cm:l.dered an’ mvestment in high school education. It is
pouible thnt: only part of the i:omal. cost of the program should be counted
| u a #:Impl.e i.nvestmm: m h:tgh achool. educat:i.on,. ‘me rest of the cost could

be cmidered a eocial. investmem of a sughtly' different kind; it could be
| _;cmidered s social mveument 4n dropout. prevmtion.

program vas. cmidered an
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regular high school, The cost of each year of vocational education was some
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multiple of the cost of each year of regular high school education. The

total cost of the vocational program was the same multiple of the total cost

of the regular high school prograum, Hence, 1f the difference in total benefits

of the two high school progrmmt a8 mzasured by increments in lifetime income

were compared with the diffzrences in the cost of the programs, it was not

clear that vocutional educatiou would be as profitable un undertaking as

regular high schoul education. |

But the difference in costs between the pregrams could also be taken as

a measure of the coet of preveuting school dropouts. That is, rather than an

" alteruatiue method of prov ing high school education, vocational education

| could be considered a method for keeping children in school. The extra cost

5 of thiu effort wuuld then be compared'with the extra benefit resulting from

| the effurt. The benefita could atill be weagured by increases in lifetime

o income, they'wuuld be the margine’ increases in income which resulted from
remaining in Qchuol and graduating, rather than dropping out at the end of
the tenth or eleventh grade. |
- The difference in the two approachea shuuld be clear. ik cthe first
appruach, the Aincreages in lifetime ineuum'which result from two different
kinds of high school educatiou are compared with the costs of these two types
of education.x Iu the aecond approach, the inerease in lifetime income which
,reeulte f*°ml°0mpletins high echool,rather thau droppiug uut, is compared
with the extra eout ot keeping ctudenta in eehnol. 1nveetigation of this

; *’1‘benefit~euat relationnhip'might put vocationaleeducatiou in a more favorable
T light. | | |

8 'l.‘h A're_are aeveral orher emﬁeretium -fwhieh eould also mdif.y the

IV "“‘rl’ze*”tnrting wage differentials
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represent only one year of data, and obviously more date should be collected
over longer periods of time, It is possible that vocational graduates enjoy
advantages which may increase the probability of their earning more than
regular high school graduates over the course of their working lives, Moreover,
there may be unique external benefits which accompany the investment in
vocational educattbn%aﬁd such external benefits would add to the return to the
ievestment in £his”type of an education, Increased lifetime income could no
longer be treated as the only category of returns, On the other hand, there
may53136f§e external costs to the program beyond the economic costs already
esttmatéds‘jThe'éffecte of vocational education on the mobility of the labor
force would be one of these external considerations,

] uThéynténtioniin thichhapter is to discuss some aspects of'these
questiéns.‘WThe~drapoue;problgmnwtll be analyzed, Data_pertaining to the
hiring and job advancement of vocational gradustes will be discussed at
length, Finally, the q&n)ttcn“of~extérﬁal benefits resulting from increased
wurker mobipity will be analySed to the extent commensurate with the amount
of data.available.

For a vaxiety of aociqlogical and economic reasons, preveation of high

school dropouts hat, 1n recent«yeara, becomu a national goal, Educators

ﬂ_hava.lought tm ideneify the so-called “potential dropouts" and to propése

rr“ <f;var£ous plnne whieh amm at keeping them in school, The economic argument for

-,5,1  Qdevoting reaaurcea to»dtopuuq prevancion is—related to the general problem

e f‘,’yf*‘?cf, “Mlamnt. People vho are hish achool dropouts have suffered from high

| Inyall\caaes, tegardleaa of tha level of aggregate
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school graduat«s. In devoting extra resources to keeping students in high
"schuol it is hoped that the unemployment level of those who would otherwise
have dropped out of school will be reduced, Clearly, extending the argument
leads to the very dubious conclusion that the uneaoployment ratein the economy
as a whole could be aubacantielly reduced by increasing the number of years
_of education given the labor force. The only assumption made here will be that
potential dropouts who are prevented from leaving school, can reduce the
probability of ‘thelir being unemployed to that of the average high school
graduate¢
fIt>haé been afgued‘by'c"nbmgum.that the vocational school is geared to
providing a type of extra training for three ktnds of dropout~prone. students.
to quote‘Mangwm'Lg’
'ﬂ*%"1.1'A50ﬁf”oné%quarter of ‘the population have IQ's below 90
" and appear intellectually uﬁdblekbheﬁdle and profit
© 'from the normal high school curriculum,
| ‘»z‘n”An‘even-I&réergroﬁﬁ“étefprbduété of environments so
7"sdcialii‘andecdndmiealii"deprfﬁeﬁithat’tﬁey are totally
“t~unprepaxed chough iuuellectually capable of competing in
‘;T‘netmaleschool enviroument.
”*“3;E‘Even amnug thoae ﬁrum;more advantageous backgrounds, a

; ='high percentasa do nag Plﬁn to pursue higher education

and Eind little of tneerest 10 the normal high school
| *’”‘curriculum. These, too, arevdropout‘Preﬂe- unless

ptovided with eo them, more challenging experienze,"

ca ,Edmauan in i:he I.abor Merkets of |
;h;vu _J;far tﬁa Sendtn  Sub=Comui tte e

N N
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Neither the Worcester Boys' Vocational High School or the Girls®
Vocational School can attempt to provide a service to those people mentioned
in'Mapgum'efitat*ggggp, since the state requires all who apply for entrance
to the vocational schools to take entrance exams and score 90 or above on
this intelligence test, Only in exeeptional casee will individuals who have
scored below 90 be allowed to enter,

Nevert:heleaa, vocational ‘e‘ducat:ora in Worcester and in Masaacﬁuaette as
a whole claim that the vocational school program is aimed at preventing drop~
outs, This is seen as a major benefit of the program and so it might be
claimed that vocativnal education is offered in order to serve those people
mentioned ii.n Mangum's second and thire groups,

In order to begin to measure the success of the vocatiomal school's
attempt to prevent dropquts, a procedure used by B, Weisb:odlzlis adopted
here, Weisbrod attempted to evaluate a dropout prevention program cenducted
in St, Louie, Missouri, He assumed that the difference in dropout rates
betwaen one gronp of~atudents coneidered dropout-prone but receiving no

spectal considerafion, and an identical group preceiving extra school services,

can be ettrtbuted to the auccess or feilure of the extra services provided,
He then compared che coat of theae extra school servicea, per dropout
fprevented with the benefits of the extra lifetime income which accrues to
those who complete high sehool rather then drop out,

| 'Heisbtod's evaluatton had many of the adv«ntages of a controlled

‘expertment. The ‘two gtonpa of etudents suudied were supposedly of the same

;lZ/ wetsbrod B.‘ffﬁfeventian of Hish Seheol Dropouts, gguyggggg_ﬂgnggisg
| Tave sents, Papers presented at a conference of experts held

uwﬁi;er 7-9 ”’1963"‘«1 Bobert Dorfmen, The Brookings Institution (1965),
P T ,
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tested intelligence rating, Further, the actusl number of dropouts from both
"the group receiving spectaltattsneion and the control group, was recorded aud
thus wade easily accessible,

In dealing with the Worcester situation there are two conditions: first,
the dropout track is assumed to be the Commercial Higk School program for boys
and, since the dropout rate for this group will be compared with the dropout
rate for the Boys' Vocational High School, it has been assumed that dropout-
prone students face the choice of eﬁtering‘either the commercial or the voca-
tional programs; second, it is assumad'thacrthe IQ of vocationsl students does
not‘différ”eignificantly from the IQ of boys in the commercial track,
Vocational school authorities will contend that vocational students are more
intelligent than”cqmmercial at&deneﬁ, but the weaker assumption, that
vucatiduﬁi students“aie no less intelligent than commercial students, suffices
here, | |

- The ahalysis begins ‘with a comparison of withdrawal and dropout rates for
the two high school Byttems.':The'reguléfﬁhigﬁ'schéoli experienced an average
annual withdraval race of 27%18/ That 18, each year approximately 27% of
the ctﬁdentS‘in“ﬁhaachnélfwithdreﬁ‘from the class in which they were enrolled,
The withdrawal could: be a transfer out of tha syscem, a case of repeating a
year, or an actual dropuut. S

- In,lgﬁlgxthg regular high schools had an éntéfins tenth grade enrollment
of 1771 students, ~Over a tiFeé-year period; of those originally eurollsd as
aenzhngxaaefﬁ;feaguiéhoqiuvxaseﬂ477upuﬁirs,‘131“sf'wmaﬁswere transfers,

-/» All :chool statiattcx 1n thts dhapter are drawn fram offictal school
recerdn af noys' Vucatianal Htgh Schoo:l the regular H.gh schcols and WITE,
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Niuaty-eight pupils failed to be promoted and repeated the year's school work,
Pinally, 248 pupils, or 52% of the total number of withdrawals, dropped ocut
of school, Since the withdrawal rate was 27% it is evident that the over-all
dropout rate was approximately 14%,

As has been noted, the Worcester regular high schools were organized into
the commercial, general and college trécks. Here, specifically, the dropout xﬂ
rate of males in the Commercial High School is the subject of investigaticn,
Whiie the over-all high schosl dropout rate was only 14% and the college
track dropout rate a mers 4%, the commercial track lost 39% of its original
male student body as dropouts,

The withdrawal rates for voth the 3irld and the Boys' Vocational High
Schools were much lower than the rate for the regular high schools, Over the
three-year period 196164, the average annual withdrawal rate at Girls'
Vocational was lﬁz'per year and at Boys' Vocational, 7,2% per year. These
figures would seem to indicate that both schools were more successful than
the regular high schocls in holding students in school, However, when an
actual dropout rate is computed f?mm these withdrawal rate estimates, the
conclusion is not as eas.i.l,y reached,

The Vocatinnal schaol dropout rate estimate 18 computed only for the

" Boys' Vocational High Schnol. The data which would have made it possiblie to

- compute a camparaﬁﬁgg,épqpqqt rgtg;yas not provided by Girls' Vocational

School ‘Am ahehhoys‘ Vocational School, there were 265 withdrawals over a

| fbur~year¢pariod. Of the 265 withdtawals, 47 vere tranafers and 218, actual
‘dropoucs. ﬁheteas in the regular high schools unly 52% of :hose withdrawing
;wure actual dropuuts, at the Boys' Vbcational School a full 82.5% of those

;withdruuing*ware campletaAdtopauec¢ :? ~i3w"J5
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It must be noted at this point that the vocational school data is for a
four-year period, not for one cl;nnowur four years, In any case, it appears
that the pntuncinl dropout &uuda to selact the Vocational School, One clzss
can be cnancd over that thur*ynﬁx period at Boys' Vocational and it wilil be
found than uf au, cnturing 9th grade class of 176, only 123 graduated, This
wuuld 1ndicate a dropout rate of 3oag unadjusted ior possible transfers, If

| it 1. daaumad that only 82, S% of those lost actually dropped out, a dropout
ratu of 2& 9% results, This dropout rate of 24.9% campnras with an over-all
drapout rate of ‘14% for the ragulax ‘high schools and a specific dropout rate
of 39% fur the Commercial ngh School, |

| To evuluate tha Boyo' Vocational dropout prevention program, the
 vocat£ona1 and commarctal tracks are compared, Only males are considered and
311 drnpoucs pravented are assumed. to be white, The latter assumption is

reaaonable insofar as 1t Ls certain that no Negroes attend Boys' Vocational
»lschnol *2/ |
| . Students chnosing ehe vwcationul tiack muat do so at the ninth grade
ieval while those choosing the commerciul track at the regular high school
do uo~at tha tenth grade leval = g fact Ehut raquires us to further refine
the vbcational track dropuut rate,

The commercial tradk hud 158 entered studantn and, three years later, 62,
or 39% of the original 5roup, hnd dropped out, This ccupares with an over=

all highkachoal‘dropuut rate of 14%, The vocational school accepted 176 at

N .’» l,“‘

o

12/ whe tota1 Regro populatiun tn‘Wbrcecuar was 2, 013 in 1960, or sbout 1,13

.~ of the city's population of 185, ,000, Accordtnz to 1960 census figures, 54

male Nagroes ware in the relavuac 1519 year age group, 1f we assume 1/5

f, ;wute 15 year olds in 1960, which 1s the year the 9th grade class with which we
|  ;uurk'uus chosen, this leaves 11 possible male Negroes in the terminal track,

~ This maxiom estimate of 11 assumes il male Hegroes were in this track.
:x;Brunumdbly the actual number would be somewhat lower; perhaps 50% is a good
d have. euxetad the tcrmﬁnal track out of a

“,‘ftocul clasa sisa of 158 orw3.95.~~a«
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the 9th grade level and, at the beginning of the 10th grade, 12 1/2% of that
class had left school whill 152 students remained, If the yearly dropout rate
had continued for thres year"mora, the over~all dropout rate would have been
" 39% of the original class of 176q«sHﬂW¢Var,.1£‘wa canqidar the 10th through
12th years, the vocational school lost only 21% of its class while the . - -

commaxcial school lost 39%,  The differential dropout rate is 18% and it could

% be argued simply that 27 gtudents == 18% of the 152 -= were prevented from
dropping out of school by taking the vocational track,

‘The actual case Ls somewhat more complicated, Of the original 158 in the
comnercial trick, 11% had remained in school but had been retarded one year,
so that they had5na1ﬁh¢radropped‘oug.nor graduated at the end of 3 years,
The vocational school had a full 26,2% of its original 152 who fell into this
category, Thus, in all, 47% of the 152 in the vocational school either dropped

out or did not graduate in three years, and 507, of the qriginal 158 in the

~ commercial track either dropped out or did not graduate, The difference
F betwean the tracks is clearly in the degree of effectiveness with which the
‘ vocational track can keep people in school by allowing them to proceed at a

P P _ g . o

slqwarbut»far'mnrqaapjtlypace.d.

revent 20/

For the 1963“64 school yenr ehe.public cost of providing the extra school
,uervican at 3oys‘ Vbcutionul Hﬁgh School was 36?8 per pupil enrolled, This 1s
sﬂnpty the difﬁersnca bctween the 1963»6& public per pupil costs at the Boys'

o vucatinnal 8¢hoo1 and the 1963~6& public per puptl coats at the regular htgh
 8¢h001l.'g .tx;,gvy E s | -

'7;?39/ A detailed cost analysis can be found 1n Apvunﬂtx 11. Hare, only the
, reou1cn of the cost cnleulteiﬁni arn ﬁratantnd. R | |
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; ' e [ St ' S o
o " - . ! ) : H T e e . Ty " i E




f'numbar of d

«92w

In order to compute the total amount of extra public funds spent on the
Boys' Vocational School students, che'ent@re three~year cost of educsating the
vocational class of 1964 must be computed, Next, the total public cost of
educaﬁi@g‘the*mmlea'in'tha Commercial High School class of 1964 must be
computed; The total public cost eatimate for Comnercial High.ts then subtracted
from the total public cost estimate for Boys' Vocational Kigh, The result is
an estimate of the extra funds spent to prevent dropouts from the vocational
track, This estimate of the cost of dropout prevention is then divided by the
number of dropouts prevented, and & cost per dropout prevented is obtaived,

Obviously, the cost per dropout gzevented‘isdirectly‘§e1ated to the
numherof‘d:opouctagtuallyprgvepted. The first set of assumptions yielded
a resu1t o£,27;d:opqut; pravented, If the total public cost of extra services
1s divided by this figure, a cost of $10,900 per dropout prevented is the
re!“itqﬁ¢1h§VQSdiﬁiKYupﬁg pupil costs for the regular schoolxiérvices provided
by thﬂayacaﬁiﬂnalgachoglImuﬁt;be‘aﬂded to the estimate of the per pup;;rcosts
of extra rl‘fe‘hool: services, In this ;aase; the ordinary threeeyesr costs per
pupil graduating were $1,585, Adding this $1,585 estimate to the §10,900
esuimate yields & total undeflated three-year cost of $12,435 per dropout
p:evansﬁd»xu e |

The cnat of dtn@uat prevention can be computed by using several other
sets of aulumpttonl Spnctficllly, it can be ansumud thae the entire
vocattuna; Eﬁt&”iﬁg class would huwe dropped ouc of lehnol except for the

‘extra nocial se:vicen provided by tha ptogrwm, ‘Uhder thts assumption, the

,f ta pravanted riaea fram 27 to 123 the total number of
vucattona ;,g;ﬂaazes. ~The coct par dropout fl

rev m:aa t.'hen falls from $12,485
tn currunt dollarn to 33,985 in currepc dollart, ,; ,~m~
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Nexc, it can be auumed that the aumber of pupils actually prevented from
ﬁrapping out is that: mmbsr graduating and then accepting employment in an
occupation for which l:hey mu t:rained i.n the school, This assumption implies
that those who smduat:e but, far what‘.evef reason, do not find employment,
cannot ba said to huve bcen kept: in school because of the extra services made
available to them. The numbet o£ vocat:tonal. graduates findfag lobs was 108,
1f we count all 108 as dropouts prevented, the three-year public cost per

dropout pteveuted is $4,315 in current dollars,

The beneﬂt:s to be muured here are the marginal increases in lifetime
income wh!.ch renult: fm graduacins from high school ratlier thar dropping out
at the t:etu:h or.' elwenth grade level, These increases in lifetiise income are
only t:ha di.mct beneﬂ.tl associated wi.th the investment in education,
W&iﬂbrod had computed ﬁ'he value of these direct benefits in his study 2
“of tturs outs-progran-and-tits estinates of 1ifetime income will be utilized
here, !‘or northem whn;e mlea\ the differential lifetm ‘median income

- bemeon t:hose dtopptng out at 16 years of age and those graduating has a

L bennﬂt-cont walmttona m obv:umd. ‘rha renulm of t:he,”catculauom are ‘
7shm n 'rme 18, balom. TR S N T H

- cmputqd preunt value, at a 5% ducmmt rate, aof $3,420 1n 1949 douars.

Since ﬂlil fisvm 1s 10 1949 dollara, it will be neceasary to deflate the

| coM' ﬁstmtas ftum cuz'rent douarn to 1949 dollau. ‘.l‘he astimate of direct
< _rbemfﬂ:s u tlmn

ared mh the aac_af_cas of com aud thme different -

'.l'he ﬂ.rn: result ffrom ‘!able 18 1}'2‘ nm: meourmng. | Whemit: u assumed

“ thamcmred bmeftcs. Ww, 1€ 1t is
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assumed that the entire graduating class was saved from dropplag out, the
mpaaqred;beneftta,excegd‘&he,mgasurgd:publipnaas:s, Finally, if the assumption
is made that all those who graduated from the yocactonal #chool and found jobs
in the occupation for which they were trained, were prevented from dropping
out, again the meaauredbenafits~qxceaﬁ the measured public costs,

The conclusion of this section is clear, If public decision-makers are
willtng to consider vocational educatioa an investwent in dropout prevention
and to count every vocational graduate as hawing been saved from dropping out
of nchool the 1nvestment is worth undertaking. The unanswered question is
whether the same sort of dropout pteventton could be achieved at lower cost

and henee greater net beneftt.

M.m__a_i___f.m.i_ael’r ctices o

The sample of starting wage differentials could not indicate whether
vocationul graduates and regulur high achool graﬂuatea were regarded by

amployers aa qualitattVely différent groupa of tndividuals. The small premium

o

in starting vage paid ﬁhe vocational graduate relattve to the regular high

s rerm s D L LT

school graduate, may not. £ndicate the\advantages enjoyed by the vocational

graduata. It.ia possible that the vocational graduate can advance, ouce
l 1nside the finm, at a,mudh more rapid pace than the regular high school

:>8xadua;e~ ‘More ﬁmpoteann attll sume fitms nay. deliberm&ely seek out only

. those. zudtviduau wu:h hae._j nda n vocmonal educmon. The sample of

L ;7f; ; w*£iruaused toldismnnt scarting uugg diifetentials ean also be used to

fﬁ”jilluwnratetha h&rﬂmg and pramottonal practicea‘af ehese fi:ma.
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71 peopl.a, ana ehe ragmlar Jhigh schools, 23 pmople. ‘Hm m1ve ﬂm
accoun..ed for 47% of ATy t.hose plaaed :!.n joba by the vocati.onal achool and
WI‘J.‘I. Two of t:he firms accounced for 59‘% of the twelve £irm. t:otal Hence,

| t:hase two fi.ma employed 28% of al.l those placad by Boys' Vocational and WITL,
In '.l.‘able 19 below, t:he mlve-*ﬂm t:otal number of new hires is recorded,

Table 20

- Total No, of  Increase in Total Total Boys' HS
Pirm Buployment ~ Firms in Euployment  New Trade

e wS8ple _June-June =~ Hires LS 3 -
1000 108 2% 42
500 1000 a3 431 9 10
200 500 E 03 7 10
65 85 10 3

=

W W N

5 '}0  "190’,_; | 6 6 2 0
5 o 1 o 61 0

Source: .,’F“?’e?@w fleld survey conducted by research statf,

It must: be emphasized t:hat: t:he t:ot:als entered under coltmms 4 and 5

: tepresent people hired ,‘ di.rectl.y from either the Vocatiornal School or the regular

- o high school".z Paople%id ;may £mm ot:her f:lm ’ or re»entering the mork force
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The firms in this group did very little hiring directly from the high
schools, As was noted earlier, they were interested primarily in hiring
potential machinisQS.‘and so it would appear that the vocational schools did
pra@ide a service for those planning to enter the machine and tool industry
in Wbrcester. But a closer look at individual firm hiring policies is

necessary at this point,

e Port t

| Whether or not a firm had hired directly from the rogular high school, it
quite clearly tried to distinguish between the ports of entry to the firm
open to the regular high séhool graduate and those open to the vocational
schﬂdl graduate, The firmp were 1ntereated in assemblers, utility men, ordinary
plant laborers, machine opérators and machinist trainees -~ all shop positionms,
If hired for general office work, the regular high school greduate was eligible
~ for an offtce boy positton. One firm hired high school graduates for low-

M,]levei managemgnt trainee programs leading to positions in the shop. The high

" ‘schooI graduates hired for shop work could expect jobs as assemblers, utility

o men, maﬁhine,operatoxs or laborers, The vocational graduates could expect

to‘be‘nrrea as*maﬁﬁrntit*traiﬁeas or machine operatora,thgggh it was possible
}7 ‘to be htred as utiliﬁy men, mndhine operaeors or laborers,

The camposition of the 1nterna1 labor market of the firm, and the relation-

"3ﬂj,;§ahip.between the 1ntetnal and ex:&rnal markat reflected in firm upgrading

c8 'determine&‘whaf advantases the vocacional graduate enjoyed relative

vantagea o£/the.regu1at high echool student. None of the firms in

Wﬁ"th17 zrouv vad_a’untonb Thta is not uausual in the Wbrcester area, though

e _ﬂ;tha ""laek f 'uuioﬁum”makes t:!-.e srea atypica" in the mauufacturing sector of

“,an"absence of unions left the firms of this study

establishing hiring and upgrading policies,
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While vocational schocling was sometimes treated &8 a mecessary condition
for entrance iuto machivist training, it was not always a sufficient condition,
Rven though employers distinguished between the ports open to regular high
school and thoss open to vocational students, often the actual difference was
the rung of thy internal ladder the vocational student was hired at, rather
than the port itself, For example, a high school graduate would be hired
as a mac§£ne operator, and a vocational graduate as a labor grade II machine
operator, In both cases the port of entry is the same, with the vocationsl
student given a higher iabor grade rating as 3 result of the training
completed at public expense, |

"All of the firms expressed a preference for in-plant upgrading, This
left the ports of entry for new hires at relatively low 8kill levels, The one
firam able to make the cleavest: actual distinction between vocational and
regular high school entry ports, hired regular high school graduates as
assemblers or utility men, and vocational graduates as machinists at the
lowest end of the labor grade,

The difference between this one firm and the others studied, lies in
the extent to which it could effactively keep ‘the advancement path of the
chdtiond!;* graiuate ‘separate from that of the regular high school graduate,

The firm hired both gradustes at the same statting salary level, However,

at t;he eud of a successful threeemonth trtul period, the vocational graduate {
reuived*w‘pay. hoout: and began to advauce along the labor grade path set for
eompany - machmtatn. ‘The regular high school graduate received & pay boost, ‘
but h-l.a advancmnt: could onl.y be along the path set for assemblers or 1
ngi_ligy men, G0 P

T fhis firm hnd & plant-wide bidding system, as did all of the firms

- i,’at.udi.e.d. llnder the mt:em a job operning mld be posted- for a three~day
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period, If plant employees expressed a desire t¢ be considered, final
selection would be based on sertlority, However, the regular high school
graduate could not bid for a machinist opening. Therefore, in that one firm,

k an individual could not expect to move freely, once inside the firm, The

lack of horizontal mobility ingide the firm was the primary reason that
vocational education had become a sufficlent pre=condition for a career as
a company machinist,

However, in another case, company in-plant upgrading policies actually
resulted in the reverse situation, The fact that an individual was a
vocational school graduste made it less likely that he would be hired as a

‘mgehinist,trainea, Theoretically, the company was wiliing to hire vocational
grﬁdﬁates aawmachiniat trainees at a starting salery slightly above the
company-wide minimum for‘fadtory"employees, but in actual practice, in-plant
upgrading policy made this virtually impossible, Regular high school graduates
were hired and trained for simple machine operatioms, and if an opening for
more advenced maching.apexantop>béaamg available, the bidding system allowed
the regula: high school graduate to advahce .i:o'. it, Although the company
conaidgggﬁ‘;hg voqat;qng;“gfaﬁuagg.regdy<fog.the position, it could only hire
at the high school entry level then vacated, The euntry salary was not
zompetitive with what could be eg?ngdibythe vocational graduate elsewhere,
gndgso,hesu@s;not;W111;§gwto be hired, Thus the choice of the vocational
sehoelxprogrém«actually,1nh£b1ced'the.graduatéh chance of a machinist career,
| | Ihe uaual practice tn the, other firus studied resulted in the vocational
‘,gzaduaea°s recetving a higher atarting aalary and & more sophisticaced machine
| to operate. wauver, effarts co preaerve non-unton status made firms very
*;cona@iouc of 1ntarna1»uk_%ading,_ﬁ$&pﬁ;, htgh school graduates could not be

o mluded fm inetrminsmncumaethe plant, If the firm had a
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large asgembly divisimm, the high school graduate would be likely to be hired
in that division and perhaps remain, but he could frequently be transferred,
If all work was of a kind similar to that of machine operator, the vocational
graduste's only advantage was the differential starting wage,

It may be that the probability of being hired by these firms directly
from high school is higher in the case of the vocational graduate, However,
once in the labor market, the regular high school graduate may be an equally
accéptqble,caudidatefor‘trainins; The cwo‘largest firms in the labor market
had established a rule of thumb making vocational school training a
prerequisite for all those who wished to be hired for machinist training
directly from high school, But in opne case the firm also hired vocational
graduates for utility or laborer pogitions and allowed regular high school
graduates at the same port of entry, Either could then be transferred into
machine training, Some vocational graduates would be under-utilized until
machine trainees were needed, and then transferred, Some were hired simply
because their labor price was the same as that of the regular_high school
graduate and chgit training made them preferred at that price, The other
company simply offerad two traznxng wages and the vocational graduate was
hirved at the greater wage, Again, although the regular high school graduate
was not hired upon graduation, those already in the labor market were hired
as grade no, I trainees,

 Finally, the wachinist training given in these companies may lead, but
cannot be@autdﬁinevtc;bly to lead, to the actual machinist trade, Each of
»ﬁheﬂe\ﬁirmuahgs avlimited/numbur!ot;jabz occupied by what ave called set-up
. The set=up man can run sny of the vari.ous mchining toola. Further,
he pllﬂﬂ out machiuzng‘jobﬁ»ﬁxqm.ﬁhe blneprint state, These conpanies pointed

to_the set-up positicn as an eventual goal for some graduates of the
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vocational school, Thus it appears that most vocational school graduates are
employed az machine oparators rather than-actusl machinists,

The problems facing graduates of the machinist programs are not as great
as those faciug graﬂﬁgtcu‘df some of the other programs offered at Boys'
Vocational or at WITI, In some cases graduates are faced with the problem of
union apprenticeship rules, The presence of a union or a union apprentice
program can change the eutire nature of the hiring process, The ggaduatea
from the vocattona@ school's electrical program are faced with the conatraints
impoaed by the apprenticecship rules of the Brotherhood of Elactricsl Workers,
Cohisequently, vocational graduates are:hlred at electrical firms as utility
men and, in one case, as truck drivers, The utility or driver's job is
actualliy a p?dbationary*work‘period which varies in length from six months
to two years, If the firm has room for & new apprentice, the proportion of
journeymen to apprentices is sat by the union, and Lif it chooses, it can
nominate this vocational graduate for an 8000 hour apprentice program, The
new apprentice signs an agreement with the apprentice committee, mot with the
‘cdmpény,‘and may very well change jobs, He may be forced to find avother
firm 1£tﬁe ratio of jdurneymenfoap??enticas changes because the original
employer loses one or more journeymém,.

The VbcatgénalAtraintng'hhs’in'thteﬂcase simply been used as an
1ndﬁcationﬂofﬁcareer choica“by the employing company, It hires the
vocational graduate because it recognizes the immobility of workers whoae‘
only possible access to an apprentice program is a pre~apprentice work period
with that firm, The vbcational training has provided the individual some
;0pvortumity to enter.the eleccrical tradea but the union has rendered the

ulctual traintng received in. ﬁhsz pxagram.mlmone unnecessary, In any event,

,gehq app:encice cour:e uacaasitataz tha rapeattng of dny course .of shop work
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accomplished during the high school years, Moreover, the fact that vocational
schocl graduates are hired and later nominatad for apprentice programe doga
not imply that high school graduates are not hirved, Unions ‘often add f@f*”
own yules for the selection of possible apprentices, and in the electrical
trades, hiring of a journeymsn's son for later nomimation to the progran is
not couwmon,

This type of utilization of the vocational school wherein the vocational
track is regarded merely as an expression of career preferance and not as a
substitute for on~the=jub training, is comson throughout the building trades,
The plumbing and sheet metal trades require the same type of extended
apprentice training as the alaccricul trade, Firms are again limited as to
the nuzber of apprentices they can employ at a given time, Wherees in the
electrical and sheet metal trades the apprentice program runs for four years,
the pluabing and heating Program runs for a total of five, One firm picked
all its apprentices from the WITT or trade schools; in other £irms the union
played a major role in the selection process, It would appear that the
public could provide means of selecting apprentice trainees without having
to provide four years of shop vork merely to claarly identify potantial

enrollees, People who successfully passed a series of machanical aptitude

tests would provide fully as many qualified applicants,

Pctantiully, the vocational lahoal could 1n¢runa¢ the geographtc mubiltty

of cha work iarca 1n thn rugtcn 1t aarvud Convarﬁely, it could aerva co

raﬁuce :ha gnographic.mobtltty of eha wutk £brco in chat pane resiou and lastly,

| | o£ cuurae, tt could have no atfhct pasttivnly or negautvaly on the geogrnphtc
| mobility of the wbrk force,

I
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If the vacut;anul school programe increased worker mobility either within
the region saﬁvﬁa‘ut from the region to other surrounding regions, these
iucreases could be considered an external benafit of the programs, The
school's training programs could ba helping the labor force respond to
regiunal shifts in the demand for labor, Whereas untrained workers might be
unsuccessful in fiinding employment, vocational gradustes night respond readily
to job vacancies anywheve within the vegion, Moreover, having been trained,
they snight be willing to migrate outside the rezion in order to utilize their
skills, If, however, the school actuslly decreased tive amovat of nigration
out ;t the region, local Mrme might benefit at tha expeure of surrounding
areas, A look at the geographic mobility of the class of 1964 will be
revealing,

Ja Junn.ot“IQGdy 79 students graduated from the Boys' Vocationsl School
and 93 from WITX, 0& the 79 graduated from Boye’ Vocational, the school
claived to have plae‘ﬂ 58 '.m ‘the occupatlions for which they had besn trained ,‘2}‘,
and an additional two{waoplaitn occupations rot divectly related to the
traioing they had received, Tnulv;wambara of the graduating class entered
the armed étrvtcau. 3ix members of the class bad decided to continue fulle
ﬁttna*tchaoling. There were an additional 352 people who were hold-overs who
had not completed their shop work, By May of 1965, sixteen of these hold-overs
hmdfbuin,pldacd\byithuQ&hnol.~wthxu¢ of the hold~overs had graduated and
entered ehuarmad'#ervic&,:und five had dropped out of school,

L . nu Sl

21/ ‘It is not possible to verify the placement clafws of the school insofar
as investigators found that, in some instances, people, recorded as placed,
" actually were hired at the gate, Bowever, in most cases employers did call

~ the school to ruquest graduates, and in all cases people hired at the gate
offered their vocational backgrounds as inducement for hiring, Hence all 150
- will be treated as placed by the school, despite the obvious qualifications.
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E WI‘L'I placed 74 of its 93 gradustes in occupations for which they had been
trained, Oue porson took a job unrelated to his training, One person found
‘himself umn;ﬂ.wada upon graduation, PFourteen graduates entersd the armed
forces and three continued their full time schooling,

- Tha vtotairqmber of graduates of Boys® Vocational High and of WITZ placed
in om;tmeimf for which they had received training was 150, Of the 150
employed, 99 were placed within the city limits of Worcester, Thirty-eight
people were placed outside Wozcester but within the Worcester Standard
Metropolitan Statistical Area, and 13 were placed cutside the Standard
Metropolitan Statistical Area bue within the State, Pifteen of the 38 placed
fn t:ha Standard uempoum Statistical Area were placed in tosms which
hordered Worcester, and no graduate found a- Job outside the state, This
mesnt that approximately 66% of those placed in jobs- were plszced within the
city limits, Twenty=five par cent of the graduates were employed outside
Worcester but s1ll within the Standard Metropolitan Stsristical Avea, Only
9% of the graduates moved cutside the Standard Metropolitan Statiscical

| Aru ca ﬂnd & job, This geographic dutrﬁmﬂon of graduates can be
explutued in parr. by the hiring pﬂctteu ot local firms and in part by
sehool policies,

| flftmn‘ i Worc«eet‘ often nt:’i‘:m' to hire the best potential workers
purl:-tzim duttng thai.x hish -chcol tmini.na. - In some cases the firms are

~ enabling the seuddnt to fnish his high schaol tratuing by providivg the
‘numur? ‘.mm pemeaml 1&% ha neqdn t:e rmi.u in school, This type
e .r,l_'of aehool*ﬂm arrmmnt hu chu further eﬁfeei: of reducing at least the
| = im,faee muﬁz*“‘:.c mnuy af the gudutinz clut. -8tudente who have
o bem mrki.ng lt«dny ut a_lml plmt: ure‘ uuc ordiuarﬂy recep::ive. upen’

'fﬁhf:,f7"‘]7_‘gradmiuus ccs rnwmum ont:si.dc t’m locn lahor mrkan. Mozeover, firms
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in Wérwcut‘* often employ vocational school instructors during the summar,
The instructors become familiar with local £irm production methods and, in
some cases, arrvange for the use of scrap materials in the vocaticnal school
shops, Since instructors play an importamt role in the placement of graduates,
this type of instructorefirm relationship helps to encourage the placement
of graduates in local firms,

~ These local preferences, which are the result of local firm policy, are
further -» reinforced by the actions of school authorities. Th: announced policy
of the school is to place people in jobs in the community where they live,
Thus attempts are made to keep in Worcester those already living in Worcester
and ‘attending the vocational or technical school, People from surrounding
communities are placed in theiy respsctive communities, A shift in the demand
- for labor even -within-the SMHA would not be met by the school attsmpting to
cncmtgggi worker migration to the new site, If the school attempted any
response, it would have to take the less ‘diteét tmthod of encouraging incroased
enrollments from the ares of increased labor demind, The school is forced to
this type of policy function because of the system of intraccity subsidies in
the form of tuition charges, BEach cut-of-town pupil must pay a tuiltion charge
’t:o_thaa school, His respective town pays the fee, but this very fuct leads
to the false conclusion ‘on the part of achool suthorities that visible proof
et‘ t:hn"’achml’i success 1is- 'ﬂduuury'. Hence, there is an attempt to u’mm
'gmduatu to the towns who have paid the tultion fees, Although the school
m not al.waya tueceutul, the policy is clear enough, - If, in fact, skilled
| ivteumu uara mded outttde the limited geographic area riow served by the

: ,;fnchool, uat:e ;muey mld cull for crestion of & new schiool near the site
|  ‘; ?6£ M 1Musm;u1 davelomm‘lt. ﬁo thnusut mid be givon to transferiing
gwﬁuat:ea auts of t:he m umr mmt. A
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Xn 1963+64, 67.16% of all students enrolled at Boys' Vocational High
and at WETI were residents of the city of Worcester, In the same year, 32,84%
of those enrolled ware residents of commmities outside of Worcester, In
other words, 66% of all those placed at jobs by the school in 1964 were placed
wzl;ﬁhi,ri ché city limits of Worcester, This attests to the effort made by the
school to p‘lme' people in the cowmunities in which thay live, Thus it appears
chafr‘;‘: the school does not attempt to increase intrarregional worker mobility,
Further, given the plan of placing graduates in jobs in the communities in
which they live, it coas not apprar that the school attempts to facilitate
inter~vegional mobility, It is possible that these cftox_'t:s to keep graduates
within the region would be beneficial to local employers, The fact that local
firus can rely on the voauﬂmlf school for a"iman but consistent flow of
partially trained workers, may cause some firms to remain in the area, 1f
nuu is the can » the benefits gained by the region at the expanse of other
t‘eﬁim m qfﬁnh some of the costs of the program, In order to establish
thin m mo*u than # maiﬁbtltey, it would hm to be shown that existing
firms would consider re<locating and that naw firus would not consider

lmtmg within the roglon Lf thg school were removed,

Intexcasnarational Mobilis

m qummon of imm'gammemml mobuu:y is equully interesting, It

in i.mpemt:mt to knew wtuthnr t:hu vocational schcol upgrades the skill level
of i.te lmdcuu mlut:tw w t:ha mu lavel of t:hc fatherl of these students,

it mm amdmtu coma £m bl\m aon&r bacltgromdn and choose white collax

‘t:rwmm wbwrm, iuur:ogomuci.onsl mwmm: £mn blue to white collar
“'occumﬂm fmm te assisted by the mhm., o o
- “ " m Wmmnrmr leulqml mchni.cal Immfmte prwidea a good framework
/ IO j_'f..f.: dhich t:m mﬁm tms quunm. studmt: murtna thn zchml can choose
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- £rom mns firteem pmrm offeﬂngu, Some of which lead to ncaupat:ims falling
| "“m the "'M“ ‘%011“ “ﬁtﬁow- | 'ﬂlerﬁ are other tmtniua prosrm which are
y

‘ ﬁnfin&taly m tha Mue aollu' ca.t:egory. In '.tuble 20 belw, ure the percentages
{ : uf wm maduguu mE 1964 who chose whim and blum conm: t:wlniug programa.
,‘:he um t«blg ctmtaim the pauuntm: of. the fa;thax- of i:heae graduates whose
| 'ncauputinnu feu ﬁ.n blue or vhug cnll,ar, servica. or fam categoriea. If we

f mpm t‘.he mccupattom of che fathets with the carecr chcicau of the sons, an
.,~1nt‘.m't1ng pi.cmr:e mrgea. L

~ Table' 2%

o 1960 .8, Voreest:er " Graduates  Pathers’
_ Laboxr Forca» . SMBARX  WITEI X = of
R % Mat:ri.-' Di.atri- - Distrie = WITI

. L v .w;,.bu‘ i -

; Gradugtes

‘"ﬂ o

Profusioml | o o
| xindmd o | 11,4 11,2 53.5 8
“ Hmmts . Micial; T “

proprietors .~ 84 10,0
claricd&kimiud 10 14

M"“““"“M SOl 43 56
"‘””"‘"’m SRR ., 18 o 83 16
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Ter of the elevan twade courses 1&aﬂ*to‘occupationn falling within the crafts-
men and faraman caecapry. The entry level for most of these trades could
more accurately be denctibed as apptaneiee training and would fall under the
operative classification, However, the goal of the program is to place people
in the fully skilled occupations and the graduates are classified by program
goal rather than by entry level occupation,

+,.. The graduates were divided into several occupational categories, with
46,5% counted as Blue Collar workers and 53,8% as White Collar, Most of the
Bluanqllax:woxknrl,fall into the craftsmen category with 3,3% of them classi-
fled ﬁ!xqpﬁrﬂk1V§3»lnd none in the laborer ciaoaiftcncion. The other 53,5%
ueza»all;in.ﬁha~pro£ansiona1-tqdhnic¢1vcacegory of White Collar worker,

In gputrant,«pnly,l7.4% of,the fathers of these graduates were White Collar
workers, and only 8%, P!Qfeaﬁiengl;oratechnicnl. ‘The greatest number were
Blue Collar workers (78,6%) with 56% craftsmen or ﬁorqmen; 16% operatives and
6.6% laborers, Only 4% fell into the Servica category and none were Farm
Workers,

u,Vf;g,gwgldappggx£r«mﬂrhts set of observations that, {f the school were
uucceatfhl, it would be aiding the inter-generation movement of ﬁu:keto

£from Blue to White collar occupations, It would be alding a similar movement

of wurkeri‘fram the unskilled laboré: or semi-skilled operator classes to the

;   _lkt11ed and prafeuatonnl*todhntﬁal manpowut levels, Interestingly, although
- :Wbrcauter’a SHSA 10 qpite tutat tna &.1% of the labor fbrce 18 made up of

';‘f‘”m*”‘ ‘“d f“””'“‘“‘&‘ri, no sraduate cae ftom,a fawm family background,

17r ,_f Thua the uchaol had been ‘1ngu1gr1y unauccaacful in !etV*ﬂE as a training

\‘}“‘;['ceutarlfht~¥buﬁh moviug otﬁ the small rural fatm uud znea the industrial and
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" conﬁideratian oﬁ tevera) aﬂditiaunl _aspscts of the vocational program has
npe lud c¢ wholly'aaztcﬂytng conclusionn. Iha succena of che vocaticnal school
1&' a dronout pruvancﬁou macbanimm cwuld noc be conlidered 1mpresotve. Only
undar'tha mnit ltheruﬂ of aasumptidus d1d the beneftcs of the progfwm somewhat
"‘outwntgh tha costn.‘ uarins and ptbmmeion patterns in local firms indicate that
*the/position ut ehn vbcamiaual graduaea 1is not markedly'more favored than that
of the regular htgh nchuol graduaea. ‘While the school may help the vocational
‘gr&dunze flud a ‘job, his advancamant insida the firm is apt to follow the
| nama path az ehat of”thm regulur high school graduate, ‘Pinally, the Worcester

"5?13 could not pasaibly be aiding the intra-regional movement

' ?of ﬂbﬁkera und daea uoe appcar to be aiding movement of workets wtthin the

x of‘the intet~aener¢t£ona1 mmwumanc of workers, Even here, however,
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Chapter VI

SUMMARY
- Some Implicatious for the Future of Vocational Education

K' TH1s“8tudy hhs"attempced to set up a framework for analysis. It has
tteated vocational education &8 an 1nveatment which competes for community
funds with other forms of educational investment, It has assumed that the

5( ;"‘:‘ A

‘locai &  ‘h1ty or the local reglon approaches its educational investment in

“au aejﬁdMically rational manner: édudators receive a limited amount of funds

optimally 8o that the total return on their investment is maximized,

NS T érder to attempt this maximization, it 18 necessary to measure the

costs ané benefits of the alternative educational invesiments, Educators

should tpen attempt to maximize the net benefit per dollar expended,
Thﬁtﬁtfuéuctbry ch&péer‘déscﬁibes in detail the kinds of costs and

n benefttﬁ*whidh accampany any local {investment tn education and points out,

in parﬁiculax, the kinda qf costs and benefits aaaocianed with vocational

?wpg;culax ahudyg The vo¢ationa1 educatian programs in

ol e

LN
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. Chapter III deals with the total resource costs of vocationai high school
edusation,‘nagglar_high school education and post~high school vocational-
technical education, It is seen that the public per pupil costs of vocational
éaucation~£or»qg;es,,uhatharaﬁ&ﬁaﬁhﬁghﬂschool or post-high school level are
Z.S‘tgmmaﬂthoae of regular high school educotion. The per pupil cost for
féﬂéle,vooationa;feduoatipn is 1,8 times that of regular high school. When
pni\za:.te‘dtrece\._qmg are added, male and female vocatiornal education is ’
respectively, Zle‘and»1ﬂ75 times that of regular high school education, When
p:iVatewoppoicunttjﬁcosci14n,che form of foregone earnings are added to these
ﬁublic?and‘Pnivate;coacwftgg:eo; the cost ratios are reduced. Male vocational
education is now 1.4 times as expensive asrogula:high school education, and
female ~Lvoc:al;1onwa1a-edu¢auon, 1.25 times as expensive, The balance of this
chaptatoisqqoncerngd'wichhthe;qqu:oes of the diffarences in costs between
tegulatgooogvocationalqhighﬁgghool education.~\The labor intensive methods
used in education are a matter of special concern.

The cosc ratioq established in Chapter III lead us, in the next section
of the . study, to some 1nterest£ng cost=benefit relationships. Decision-makers
at the local level -are faced with a choice between two kinds of high school
education.ﬁ\ﬂhether or not foreggne -earnings are 1no1uded in the comparative
coatvesttmaces; vocational- education is still more ewpenstve per pupil than
regular high school education. The aceual diffareuco in costs between
vocational and regular high school. education remmins the .same whether foregone
earnlngs are included or excluded, as. loug as t* is assumed that foregone
‘earniugo for vocational studgnta are thn same ‘a8 the corresponding foregone
\,eAtntngs for reguiar uigh school ttuﬂenﬁs.

_lnkorder ior che deo*stonmmmbet to-prefar ehis more expensive kind of .

e ftzdufcat:lon, gra" tes of t:he vocaeional prog:am wauld have to earn somevhat
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more tbn gradusztes of the oxdinary high school program., The extra earnings
acaruing to the non«college bound vocational graduate relstive to the non-
eollege'boﬁud regular high school graduate would have to be such that the
Present value of these extra returns would be just equal to the present value
of the extra costs incurred.

Just how the earnings of vocational high school or post-high school
students compare with regular high school graduates and with one another is
an empirical question. This study uses start}ns wage data to compare the
Boys' Vocational High School program with WITI,  the boys' post-high school
vecational program, and with the regular high achoolvprogram¢ It also makes
use of data describing the work experience of graduates from Girls' Vocational
High School in order to ascertain how well graduates of girls' vocational
schools fare in the labor market, '

The empirical data revealed that, at least initially, vocational graduates
earn slightly higher wages than untrained regular high school graduates., This
1s the case if the stariing pay of vocational school graduates employed at
Jobs in their trade areas !s compared with the pay of ordinary high school
graduates hired in these same trade areas, The size of the premiums paid
the vocational high school graduate, rélative to the regular high school
graduate, varied inversely with the size of the firm hiring.

In the smaller fi ms, the starting wage differentials were of a
magnitude sufficient to insure the possibility that present values could be
equated within 6 to 12 years, The number of years required varied with the
rate of discount employed, and the calculation assumed that the starting
wage differential remained constant over that time period, In the largest
firms the starting wage differential was not sufficient to equste the present

value of extia costs »ud benafite at any of the rates of discount employed,

ERIC

IToxt Provided by ERI
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- . It was argued that these starting pay differentials would very likely
decrease over a time, At the end of a given time period == perhaps five
years -« the regular high school graduate would have acquired at least as
twch on-the~job training as the vocational graduste, Thus the initial
advantage enjoyad by the vocational graduate would be lost. Give the initial
wage differentials, all calculations which allowed these differentials to
decrease, and required that the present values of extra costs and benefits
be equated by the time the differentials became zero, resulted in non-
xecovery of extra costs,

Hence the decision-maker in education is faced with a difficult choice.
If wage differentials do not incre: e with time but merely remain constant
or decrease, vocational education for puys may not be aa profitable a
venture as regular high school education, Investigation of union practices
and plant upgrading ﬁxoceduree lent further wéight to the argument that these
wage differentials would not widen significantly over the course of the
graduates' working life,

However, this study of starting wage differentials was limited to
beg;nning wages of vocational graduates and regular high school graduates
employed in the same trades., Ferhaps the vocational graduate should also
be compared with the non=college bound high school graduate who was not
employed in the same trade. Such a compufiaon.would no longer attempt to
estimate the value of vocation;l educucﬁon a8 & substitute for on-the-job
training, but would include some notion of the structural unemployment
argument, That is, if vocational education results in employment while
graduation from regular high school rssults in long periods of semployment,

- all of»ehé extra coats incurred would quickly be recovered. This study did

not attempt to evaluate vocational education as a method of decreasing

Full Tt Provided by ERIC.

ERIC . .
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unemploynent among nonecollage bound teenvagecs. Hence the decision-maker's
choice between regular high school educetion and vocational education is not
clear-cut,

Wage data for graduates of che girls' trade programs revaaled that most
graduates earned the federal minimum hourly wage, but no more, Further, as
might be expected, attrition rates were high for this group of workers, In
nmost cases less than one half of those originally taking jobs upon graduation
from high school were still working eighteen months later. It sppears,
therefore, that this type of vocational education is even harder to Justify
than the investment in vocational education for boys. Certainly, workers
who earn only the federal minimum wage could not be gaid to be earning more
than ordinary high school graduates, no matter where those high school
graduates ave employed, Moraover » the high attrition rates make highly
doubtful the long-term equating of present vales of benefits and added costs,

While there ie possibly some choice in the course decision-makers choose
to follow when investing in high school programg, there is less choilce when
post-high school education is considered., If the question of when vocational
education should be provided is faced, private opportunity costs become central
to the analysis, It is found that public decision-makers could provide two
years of post-high school vucational education in addition to the four years
of regular high school for the same price, in terms of public funds, as the
four year vocational high school progran, However, when private costs are
considered, it becomes obvious *“at for an investment in post<high school
education to bu profitable, post<high qchool.vocuiional students would have

to earn moru over the course of their working lives than their vocatiomal

high school counterparts.
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Starting salexies for post-high school vocationmal~technical graduates
were, on the averuge, slightly higher than those of thair vocational high
school counterparts though these wage premiums were not found to be large
enough to justify investing in post~high school vocational education.
Justification would depend on these wage differentials widening considerably
ovar the course of the graduates' working life, Post high school graduates
would have to earn considarably more than their vocational high school
counterparts in the sama trade.

In an efforc to discover some added justification for community
allocations of funds to vocationaletechnical éducation, we calculated the
success of this type of education in preventing dropouts. The rationale
underlying this part of the study was that vocational training could be
considered an investment in dropout prevention rather than an investment in a
type of high school education alternative to the regular high school. The
results gf chia calculation showed that only if every graduate of Loys'
Vocational High School was considered to have been prevented from dropping
out of pchoél. was the program marginally profitable.

Finally, we triad to assess the impact of the vocational school on the
geographic mobility and the intergenerational mobility of the worker. If
vocational education could increase the geographic mobility of trained workers,
regional labor markets might benefit significantly £rom the presence of a
vocational school. Moreover, if it would help influence the career choices
of the sons of farmers and blus collar workers, it might help alleviate some
of the unemployment probloms creatad by automated production processesz, We
find that vocational education does not increase geographic mobility and,
in fact, may actually decraaae thia type of worker mobility. Hnwever, its a
cexrtain ;imited axeent cenoe, 1& doea ‘help to facilitate the intergemerational

fmvmnn of workexrs £mm blue collar to white collar occupations,

f
i
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This ntudyicmmt: hope to provide a final snsver to as vital a policy
question #5 vocational education. 7t is concerned with only one city and one
high school system. The follow-up data used to investigate wage differentials
between vocational gxadungu and regular high school graduates covers ouly a
relatively short peciod of time after graduation. In some cases only starting
pay differentiala are discussed, Certainly, additional studies should follow
vocag.ioml and regular high school graduates over longer periods of time.

The number of vocational schools studied should be increased, the types of
such schools nhouldl be more varied. The first aim in 1nbreasipg the number
of schools studied would be to decide whether the relative costs of vocational

? and regular high school education are close to thosa discussed here.

If these broader studies do not alter, but, in fact, tend to confirm
the findings prenenged in the analysis, school authorities should give
serious thought to reirioion of the present vocational system. The opportunity
costs to the community which accompany this typs of education seem to be
considerable. irn 1964 ’ stmpl,y by discontinuing high school vocational
training for boys, };hm city of Worcester could have releasad approxj.maf:elly
3300,000 for alternative achool programs, This was about 8 percent of tha
total high school budget. To be sure, given the minner in which vocational
education is presently administered in Massachusetis, a decision to dis-
continue the program wouid not necessarily lead to & decision to put these
exeia funds at the dispossl of the regular high school system. However,
th:!.-l. very fact is probably an srgument for reorganisat ion of the educsational
adm!.ﬁi.oeut:i.vo system at the local level,

Civen the cost of vocational education, it certainly appears that
altervative programs for publicly subsidized on~the~job training should be
condidered. It may be that individuals who need a work-oriented environment

could spend part of their school day working in local industry. If some
EKC |
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of the monay thet is nov expended in providing vocational facilities were
used to subsidize loce) industry, the succese of the training might be
greater and its cost, lass,

Vocational education, whan considered 2s a dropout prevention measure,
sncounters the same problems of excessive cost as it does when evaluated as a
type competing with that of the regular high schools. The direct income
benefits which result from graduating from high school rather than dropping
out are simply not great enocugh to Jjustify expensive vocationai programs.

Indirect benefits from dropout prevention may make the vocational
program touewliat more attractive from the point of view of iuvestment,
However, most indivect benefits which cculd be postulated as being the result
of dropout prevention would be very difficult to attribute to the vocational
program. FPor example, if w3 sirgued that dropoui prevention cuts community
crime costs, we would have to compute the cost difference between the crime
committed by the dropout aud that committed by all other criminal offeunders.
Moreover, we would have to prove that the delinqjuency and crime rates for
dropouts were significant ly higher thaun the delinquency and crime rates for
high school greduates. PFinally, we would have to A8gume that the dropouts’
delinquency and crime were the result of théi.r dropping out of s.chool.

Vocational education in Worcester is an expensiva terminal training pro-

gram. This study qugat:iéns the economic vzlue of that training program,
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Thu ntamtinarwaan di:fawunaials ura nllowud t:0 decrease over a £ive year

(P -MM-L PR

, Epemiod untii, at thn ‘and ef"thhtxtiﬁa, nn 6iff¢rancta1 exiata. ‘e present
\?vuluus of &heau duarguulmg ﬁifﬁerantiala ura ahuwu in the table below. A 5% 2
Jfrmuaof dimn@unc 1 amployv&. A o rate of dincount would merely reduce the

‘ pwanqn£ Vukuew, i

TUB00 o o it e o 1186 - - 1952

.. Source: Independent Field Survey B
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ﬁbv“uusly, only if the_waga differantipl 1s greater than any cbserved in

"~_chis auwdy; w111 the praaehﬂwvaiuea of these. excra Teturns equal the present

»'W}gvalua of the extra costs -~ which, in thia case were $2520, o i
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Appendix IT

~ In order to caleulate the total amount of resources committed over a
three-year pericd to the Boys' Vbbltiéniiiproégaﬁ‘&ﬁd the commercial program,
respectively, a procedure outlined by R. C. Blits should be followed. To
'ﬁhé“eﬁfrentcooti'for"eaéﬁ“tehobl‘y53r5imﬁliéit rent and tax loss estimatcs
based ou present book value sstimates of plant and equipment, plus capital
outlays for tha: ybii; must be added, The following year's calculation
includes the new book value estimate as a base for rent and tax loss estimates,
plus the capital outlay for that year. The process is repeated for each year
considered, |

'ﬁﬁforéunately, only estimates of the value of plant and equipment in
196364 were available. Hence, a £ixed total 1m¢11g1t rent and tax iuss
charge 1s added to the cutrent costs for the school years 1961-64, This
method necessarily over-estimates the {mplicit costs.

. There are two furthétﬁiiiumpcianuKﬁhiéhIEMIt be made in order to calcu-
late total resource costs. The current and capital costs for any year's
operation in efther school is assumed to be uniformly distributed among each
bf"thé 3ra8ea“£ﬁe school maintsins. There are probably differences in the
‘cost of educating 10th as opposed to 12th grade pupils. For the regular high
school these differences could be‘dde“toiahalier pupil/teacher ratios, added
 gn£dance and job placement counciling, and such direct cost items as class
graddhéfbn‘ekﬁenaitdree; The vocational school would have these problems in

addicion to the quescion of allocat;ng depreciation charges among the pupils,

“ On this poinu see: r. Hhchlup, ggg,?roducei n_and D&atrtbution of

!%%glgg “ioo'“ 5"'1°'d.§S&£!!m (Princeton, N.J.: Princeton University Press,
l 0/ p‘ Q

n..c. Blu:z ’ "l'he mltﬂ.on 8 Bducational Cutluy®. In: Economics of Higher
zggggﬁiggg Edited by 8.,J. Mishkin, (W%ahtnaton: Office cf Education, 1962,)
M‘ '
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. Nbre time apant by seniors on tho~mnxe expensive equipment could mean that
more ot the dapreciaeton ch&cgpu ought to be allocaced to the senior class,
Further, material anpply eoats ubuld probdbly be higher for twelfth grade
pupila, whilc superviﬁxw'coota wnuld be lower., Duta which would allow exact
_creatmenc of theae coat variution- are vtrtually nbnaxiatent, aud hence it
mmut be asaumed that pqr puptl coata for tenth graders are approximacely
equal to per pupil costs for twelfth gradervs.

“Those voeational suudauts who did not 3raduate but did not drop out are
considered half-time atudants for one addttional year, The costs for that
year are assumed. to be. 1dentica1 to the costs for the last year of their
full-time atcendance. A S

| All of theae atudenta graduate aomm:ime dLring ehe next academic year,
Some eﬁ chese studenca are enxolled for the entire academic year, while others
gmaduace before ths year han beeﬁ completed. 81nce tho atudenta have ao>ly
sh@p time co complete, and chin 18 one half the ordinary school day, a student
who completes one year of such work will have finiahed one half year of
actual achool time, %70 the ‘extent that pupils do graduate before the year
is campleted, the estimate used to measure the cost of their education will
be Bmt high;, L R T e S SR S

Given these assumptions, t. = calculation is direct and is summarized in
Table 21,

- Adding the diffevential cost for exch year of opération yields a grand
total of $280,749, The differential cost of educating hold-~overs at each of
theseléchools must be added to this figure, This calculation addar§14,624~
to the total; therefore the over-all difference in resource costs over the

three-year period is $295,373.
, R Co ’
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.. Total Differential Resource Costs
'Boys® ZTrade, Commercial High . = ®

| 1961-6?. s 1,097 Per Puptl  § 481 Per Pupil ) s 616 Per Pupil
i ﬁ.,mzzg,rocQL Pupils . __ 158 Total Tupils

S x$166,744 Tbtal Gost ) $75 998 Total cost $90,9&6
1962463  § 1,092 Per Pupil ¢ 501 Per Pupil  § 591 Per Pupil
vt et 147 Potal Pupils - —d27 Total Pupils
. .$160,52% Total Cost - “‘_%‘3,{622,301;&1;Gogt 496,897

 1963-64 - & 1,210 Per Pupil  § 532 Per Pupil $ 678 Per Pupil
o | 123 Total Pupils __ 107 Total Pupils

e 8148,830 Total Cost ssa,um Total Cost  $92,906

ol o

a. The nnmber of pupils for eash year is the number who entered at the
ninth grade and were still in the: program at” the tenth, elevenih and twelfth

- gmade‘levels. These figures differ from the total pumber of pupils enrolled

as wmembers of the class d“ 1964,,—4he ‘latter figure includes transfers into
mhe progmam4 ”

o bﬁ_ Theee are male studpats only.

Ce Theae per puptl cust estimacea 1nclude &mplicit rent and tax loss
charges, '~ .
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Appeﬁdix 111

'l‘he class t:hat: _graduated from the Boys' Vocational High School i.n 1964
was ccuaidenably smaller in numbers than when it entered in Septembet of
1960‘: The elaau that graduated from WITI in 1964 was also considerably
nmaller than'wheu it undertool: training in September of 1962, The number of
pupil: starting and completing each training course is included in this
appendix in order co 111ustrate the wide difference in emrollments and drop-
out parcantqgga among these courses. |
: At the Boys' Vocational High Suhool, the auto repair course appeared to
be a dead»end, the drop-out rate was 72X, At WITI, the auto repair course

wus mnre successful; twelve students graduated from the course. Since only

.four Studenma ha& originally enrolled in the course, eight others appear to

huveﬂttannferred into it at an early stage of their training, Given the

criginal enrollmeuta in the mechanical technology course, 1t appears likely

th&m aaveral scudents eranoferred from ehe mechantcal technology course to

aueo tepatr trainiag.

ﬂurche other hand, the cabinet making course at WITI loat 15% of thoae

\originally enrolled; while at Boys' Vocational ehe same course lost only
‘12 1/2%.




.y

‘twoldTi B poAfosax Sujary jou se 819A0-pIOY D89Y3 IOPISUCD L11enaoe
‘pusy a9y3c ay3 uo ‘s3soys jusmsoeid 310M “pagenpead Lpeoaie Surary se $2°40-poYy 3uZUN0d 30 I0TIOFad
8,100498 3y3 03 snp 8} [ °ON iI9pun pazejue STE303 Sy PUB 319y psIo3jud SER3IO03 I3 UI9M39q DUDAIIITP YL B

€ L1 11 - & 9

3
<
™~
'y}
wy
~r
-]
LA

“PoAzevez sea SurulEa) YOTYA 03 suoyaednoso uy - ﬂo.m ,
A - syjuom 99ay:

92

v
i
-
i
wn

g 1

Wy

O
oy

<

5123e

A 1 1 z s e s 9 s s
€T by ¥A 9 - 9 9 L Yy oz 11 AR 4 |

[ S

n 9w e
1 ‘I g ot
1 0s (72, ) !

ot

33
1
zE

0 ~ i~ ,.,, .

nene o
it SRR
-

| SI  Surprem teash Supauriz Surquntg  SupER Supjuyer ‘doyg IeoYi3 Azjusd Supyey zyedey
R Ja9yg ‘ , uuﬂuuwm mnwnumﬂ =OITH
| SIRINTIONRE X18vaX = 7961 40 55V = 9GViL R

2 I




= *

w)l24-

seaoy  § a & ~ 2
ABotouydogy
8{RI9R - < < i o~
~ £8o7ouydag
jedtuByosl @ & ® o0 ¥ &
80TU0I00TH 0 ™ o~ o o
Supazeaq o Y S & £
g' Suipion “ < o < <
g (L0 S . . - .
3oayg . |
o .
g 8uyjugag < n n < <
B V
g Suiqunig N ) ) o ™
T'eY
N
- Supyey
é ~;, uxe33® d i i vl i i
O
I 8urjvaooag
g 9 su'[:l upeq L o i vl - -
) !
77 ouryoBy ~ © © © w E
3 =
4 q
' 1891339914 © n " < &
! | L
B | | ]
; Lxjuadae) < S ; B o~ o~ &
J9utqe) ~F i v -t v 8
- ) qs
oy o o~ ~ S .
I
. 8
"
' 0
5 Q
@ a ¢3'§ a2 :§a :E
-1 'ﬁg.; “gg & ~ew o ©
3% 3§ 3 iR s
4 8% 8f ER pEb 3g
T g8 g8 §: 458 9L &
4 82 33 58 §iF R &




]25«

Bibliography

1. Becker, G. fInvestment in Human Capital: A Theoretical Analyeis." The
Journal of Political Economy Supplement, Vol. LXX, No. 5, Part 2
(October, 1962), )

2. Benson, C.S, The Economics of Public Education (Boston, Mass.: Houghton
Mifflen Co,, 1961).

3. Blitz, R.C. "The Nation's Educational Outlay,'" in Econumics of Higher

Education. Edited by S, J. Mighkin, (Washington: Office of Education,

1962) Appendix B,

4, Caiﬁ, G, and Somers, é. "Retraining the Disadvéntaged Woxker."
Presented at a Conference &n Regsearch in Vocational and Technical
Education, Center for Studies in Vozaticnal and Technical Education.
(Madison, Wisconsin: The University of Wisconsin, 1966)

5. Cardon, B, "Vocational Interests and Personality Patterns of School
Dropouts of High Ability." Presented at a Conference on Research in

r | Vocational and Technical Education, Center fér Studies in Vocational and
Technical Education, (Madison, Wisconsin: The University of Wisconsin,
1966.,) |

6. Dunloﬁ, J. "The Task of Contemporary Wage Theory" in Taylor, G. and
Plerson, F. New Concepts in Wage Determination. (New York: McGraw-Hill,
1957)

7. Hanson, W, L. '"Total and Private Rates of Return an Investment in

- ~ Schooling" Journal of Political Fconomy, Vol. LXXI, pp. 128-140

(April, 1963), |

8. Harbison, F. and Myers, C. Education, Manpower and Economic Growth.
(New York: McGraw-Hill, 1964,)

9. Houthakker, H.S, "Rducation and Income", Review of Rconomics and




10,

11,

12,
13,

14,

15,
16.
17,

8.

19,

=126~

Lester, R, Hiring Practices and Labor Competition. (Princeton, New
Jersey: Industrial Ralations Section, Princeton University, 1954).

Little, J, K. The Cccupations of Non-College Going Youth, (Madison,

Wisconsin: Industrial Relations Research Institute, University of

Wisconsin, 1965)

- Machlup, F. The Production and Distribution of Kncwledge in the United

States. (Princeton, New Jersey: Princeton University Press, 1962).

Miller, H.P. "Annual and Lifetire Income in Relation to Education."

American Beonomic mic Review, Vol. L, pp. 962-986 (December, 1960),

Mincer, J. "On-nhe-job Training: Cousts, Returns and Some Implications."
he Journal og Political Economy Supplement t, Vol. LXX, No, 5, Part 2

{October, 1962),

Reynolds, L. The Ihe Structure of Labor Markets, (New York: Harper and

Brothers 1951)

Schultz, T. “Capital Formation by Education.”" Journal of Political

Economy, Yol.LXVIII, pg. 575 (December, 1960).

Schultz, T, The the Economic Value of Education. (New York: Columbia Univer-

sity Press, 1963,)

Weisbrod, B. External Benefits of Public Education: An Economic

Analysis (Princeton, New Jersey: Industrisl Relations Section,
Princeton University, 1964,)

,‘Hbisbrod, B. "Preventing High School Dropouts" in Measuring Benefits _of

Governmental I nvestrents. Edited by R. Dorfman (Washington: ‘The
Brookings Institution, 1965) pg. 117.




